From: Troutnk@aol.com [mailto:Troutnk@aol.com]
Sent: Thursday, March 24, 2011 10:20 AM

To: Grindstaff, Joe@DeltaCouncil

Subject: Delta Plan Comments

Joe,

Attached is our coalition's comments on the Second Draft which Jonas will be
presenting today at your meeting. I'll be watching on the video.

Nick Di Croce
for the EWC



COALITION OF ENVIRONMENTAL, ENVIRONMENTAL JUSTICE
AND FISHING ORGANIZATIONS

To: Joe Grindstaff, Executive Officer
Delta Stewardship Council

From: Coalition of Environmental, Environmentaktice and Fishing Organizations
Subject: Comments on the Second Staff Draft oxéka Plan
March 24, 2011

Our coalition is pleased to provide our commentgaio as you continue the development of the
Delta Plan. We look forward to your continuing dlpment of the Plan and for us to be able to
respond to the more substantive recommendatiohsvéhaan expect in future versions.

We would like to remind you of four points that wede with our comments in response to the
February First Staff Draft:

1. We express our concern once again about the nessbta framework and details of the
financing plan up front rather than waiting untietend of the drafting process.

2. We are still expecting a thorough definition of ‘‘emasupply reliability.” Its importance
cannot be overstressed. We note that the IndepeBSdence Board has recently called
for a definition of “water supply reliability” inqur glossary.

3. We also look forward to a thorough coverage andnmeuendations related to
Environmental Justice and water supply and watalitgumprovements for
disadvantaged communities.

4. The short turnaround time provided for these imgrarteedback comments precludes
our doing a thorough vetting with our 30 organiaa$i, and you can expect to receive
additional comment letters from some of our indidtorganizations. Additionally, we
will in the future submit some comments which gopleable to a specific version with
the subsequent draft in order to give ourselves tiommore thoroughly develop the
material and vet it with our organizations.

We have included very extensive comments on thekN@iality Chapter; this includes a 50
page set of attachments which are being sent sepass an email attachment.

We recognize the compressed time schedule andupesshat have been mandated to your
Council and we commit to providing constructivedback and input in this important work.

Dovdd Moo,

David Nesmith, Facilitator



Review Comments by the Environmental Coalition
Second Staff Draft, Delta Plan
March 24, 2011

Chapter 1. The Delta Plan.

Current Conditions. Page 2. This section needs to highlight the rtitaa one million
residents of the Central Valley whose water suppdi@ not meet drinking water standards for
contaminants including nitrates. (See the recqrartdrom the Pacific Institute.) That should
certainly be no less a priority than assuring watgplies for urban residents in uses including
water lawns. This is germane to the work the D8tewardship Council in that many of these
Central Valley disadvantaged communities are irvtbimity of canals delivering water from
the Delta.

Current Conditions. Page 3, line 4: The comments regarding drainaaye frrigated lands
justifies the addition of a specific policy in theter quality section calling for those lands where
imported water applied to these lands results augd and surface water degradation including
the discharge of contaminants such as metals (gat¢rboron, mercury, nitrates, salts and other
pollutants require that these irrigated lands ncastply with protective state and federal water
guality standards and not harm downstream benkiisgs. Any continued discharges to the
Delta estuary need to be reexamined to ensureuthelative impacts to the estuary are
evaluated and the long term health of the ecosyptetected.

Current Conditions. Page 4, line 6: The statement is incorrectat th. the state regulates
groundwater and surface water separately even khihay are part of an interconnected
system.” The state does not regulate groundwaer u

TheVision: The Vision for What the Delta Plan Will Achietag 2100 should include the need
for safe drinking water for all communities, incing disadvantaged communities that could
receive water from the Delta. This vision stateteeld be included in either paragraph
beginning on lines 32 or 39.

Phasing of the Delta Plan and the First Five Years: The Plan should include a discrete and
detailed phase for the first 5 years as that has mentified as critical to the plan. This could
also be a place to begin identifying which polioiah take effect even without new sources of
funding. That discussion could be continued inf@Z&a9, Finance Plan.

Chapter 2. Science and Adaptive Management.

The description of the adaptive management praoeShkapter 2 is one of the best and most
detailed we have seen in any Delta planning doctuiiére outstanding question is: When will
this process be applied to the development of #léalPlan itself? The draft states that “the
Council will use the adaptive management frameviofkigure 2-1 as a guideline for revising
the Delta Plan and evaluating the use of adaptaeagement in proposed covered actions” (p.
10, lines 29-3Q)This statement can be read to suggest that the adaptive management



process is something that occurs after the plan is adopted. The draft itself explicitly
contradicts this. The “Plan” component of the ad@pmanagement in Section 1 (Page 10, line
34 to Page 13, lines I-2) provides a detailed deon of the steps that must take place as part
of the planning process prior to implementatiothef Plan. Future drafts of the Plan must begin
to establish clear and measurable goals, objecindgperformance measures; model linkages
between objectives and proposed actions; selectaadate actions for implementation; and
design implementation with appropriate monitorige Council must make sufficient progress
on achieving these challenging but absolutelyaaitiasks if the Plan is to not repeat the failures
of past planning efforts.

This Chapter also needs to specify who makes tbisidas on how to “Respond/Adapt.” To

date many of those decision have been made (oanymases not made) by the water exporters.
Absent that specificity, this Chapter is relegated textbook-like discussion of what could be
done, not what will be done.

Chapter 3. Governance Plan.

This Chapter focuses almost exclusively on the obkhe Delta Stewardship Council. The
chapter needs to be significantly augmented totifyetihe appropriate roles and authorities for
the other responsibilities over the Delta and watanagement in the Delta watershed and areas
receiving water diverted from the Delta.

Chapter 4. Manage Water Resour ces.

WR P1: We agree with the draft recommendations to the S®RCadopt new flow standards
in a timely fashion. While the SWRCB has the ultiengegulatory authority to establish flow
requirements, this section does not discharge then€il’s obligation to ensure that the Plan
addresses the flow needs of the Delta ecosysteenCBapter 5 comments on the natural
hydrograph component of ecosystem restoration. Méerete that the California legislature
specifically directed the SWRCB to develop new flowteria for the Delta ecosystem necessary
to protect public trust resources, specificallyd(fthe purpose of informing planning decisions
for the Delta Plan” (Cal. Water Code 88 85084.9)&Xc)(1)). The Delta Plan should
accordingly use the flow criteria in addressing fredta’s need for a more natural hydrograph,
rather than simply waiting for the SWRCB to act.

WR P1: The policy related to water flow standards is appede and necessary to achieve the
coequal objectives. The time periods called outie SWRCB to adopt public trust flow
standards for the Delta watershed may exceed d¢uegal mandates.

WR P2: The actions identified in this policy will all undbtedly contribute greatly to better
stewardship of the Delta’s water resources. Howeterpolicy of the state of California
(established by the Sacramento-San Joaquin DeftarRé\ct of 2009) to reduce exporter water
supply reliance on the Delta does not appear tireetly addressed in this section. Future drafts
of the Plan should remedy this omission by inclgdpecific targets for reducing export reliance
on Delta supplies that would then be used alonly atiter indicators to measure the adequacy of
the proposed actions in WR P2 and progress tovaid itmplementation.

WR P2, line 4: This policyneeds to include a requirement that the IRWMP’ddeeloped in an
open, transparent and inclusive manner. Plandainot be acceptable that merely compile
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wish lists of individual water agencies. The ppladso needs to include a requirement that
projects be included to provide disadvantaged conities with water for health and safety
purposes that meets drinking water standards.

WR P2, line 9: Planning for possible interruption of BeWater Supply should include a
requirement to have a plan for a longer outagerhgps 2 years. Based on other disasters
including the Japanese nuclear crisis we shoult eaplan for worse than inconvenient events.

WR P2, line 15: Water use efficiency should include gedagnificantly before the year 2025 by
which the Delta Stewardship Council will act ifstiards are not updated.

WR P2: This policyneeds to include a requirement for groundwater igemant. Neither of
the two coequal objectives can be achieved if aadrdontinues in the San Joaquin and Tulare
basins. Similarly, groundwater management in ther&nento Valley is necessary to ensure it
does not become as over drafted as the basins cbilité Delta.

WR P4: This policy should apply to contracts and renewath the Central Valley Project and
the State Water Project.

Chapter 5. Ecosystem Restoration.

Performance Measures and Targets. We understand that performance measures areestilgb
developed and will be included in the next draddowever it is still appropriate to include a
policy that restoration actions must be based @nsfically based, peer reviewed biological
objectives.

The restoration of a more natural hydrograph antbee natural habitat mosaic are the two most
critical components in achieving the Plan’s ecamystestoration goal. While other processes
may have ultimate authority over some elements,(#thg SWRCB over flows and water quality)
or address specific issues with greater specifitity BDCP regarding federal and state project
operations, the Delta Conservancy regarding adgansand management of physical habitat
parcels), the Delta Plan is the appropriate placotwhat none of the other various processes
are capable of or charged with: provide an integtabydroscape/landscape-level description of
the desired hydrograph and habitat mosaic assdaidth achieving the ecosystem restoration
goal and objectives (based on the best availaid@ce and subject to revision using the
adaptive management process), and addresses ityatiolls of all parties whose actions affect
the desired hydrograph and habitat mosaic (ratteer & subset, as is the case for most regulatory
and planning processes). The Council should naraef this central feature of any meaningful
Delta Plan. Even if all the other entities succieeithe tasks and deadlines the Delta Plan
proposes to assign them, the sum total of theividdal successes will not necessarily meet the
co-equal goals. For this reason, the Plan mustigeastearer guidance on the desired “end-state”
in the Delta, not only to inform the individual pesses but to begin to better integrate their
activities toward a common set of goals.

Just as Ecosystem Policy 5 (ER P5) repeats theypagarding SWRCB development of
watershed standards by the year 2018, an ecosystiécy should repeat the requirement that
the SWRCB develop Delta standards by the year 20#4he consequences for
nonperformance.



Chapter 6. Improve Water Quality

The comments below address the draft Water Quailitgings,* which were released for public
review a week before the Second Draft Delta P\t will provide specific observations and
recommendations on the just-released draft Wateti@uPolicies’> Performance Measures and
Targets, and Recommendations in our next set ofreamts. Given the significant shortcomings
of the draft Findings, however, we urge the Couttciieview the comments below carefully and
update Chapter 6 as needed to address them bledonext draft. Many of the comments below
are relevant to the Chapter as a whole and shaubbsidered beyond their role as Findings.

Water Quality Findings

The Water Quality Chapter plays the critical ralehe Delta Plan of describing the regulatory
and water quality status quo in the vast primany secondary planning areas covered by the
Delta Plar® Preventing and addressing pollution at its soig@ssential to ensuring that people
and environment can use water safely and affordalelgpecially given that water treatment
costs regularly exceed the costs of many watetfioil prevention measurésin addition to
water quality regularly impacting water use deaisiodecisions regarding diversions and flows
within the Delta adversely impact water qualityccArdingly, a thorough, up-to-date analysis of
the state of the regulations governing water qualithe planning area, as well as the water
guality status, will set the stage for more thofightaiccurate decision-making within the Delta
Plan process. This process needs to the dischbammtaminants into the Delta waterways and
the cumulative impacts to the Estuary and Bay.

Unfortunately, the draft Water Quality Findings doeent fails to meet this standard. As an
overarching comment, the primary author and souarethe Findings, and the Chapter as a
whole, should be the State Water Resources Cdataid and affected Regional Water Quality
Control Boards, with input from the Department abkc Health Drinking Water Program,

which — as the responsible agencies — have the upest-date regulatory and water quality
information. Many of the citations in the WaterdJity Findings, for example, refer to the 2009
California Water Plan Update, which is a secondartertiary layer of information below the
original water quality analyses and regulatory wiews, and is in fact out of date in a number of
instances.

At a minimum, the Delta Stewardship Council shaadtively seek and obtain a thorough review
and vetting by the State Water Board, affected &eiWater Boards and the Department of

! Delta Stewardship Council, “Draft Findings: Wauality,” available at:
http://www.deltacouncil.ca.gov/docs/draft_delta ndlzraft WQ_Findings_Mar9_2011tm.p@iVater Quality
Findings).

2 Among other things, we plan to recommend thatl&cyshould be included requiring agricultural watrsers to
be subject to waste discharge requirements thatq@@ccountability and certainty in obtaining paitbn reduction
results (i.e., as opposed to the weak and ineffectivaivers” that have been relied on to date). alée plan to
recommend that a Policy be added to ensure thadisitaged communities have adequate, safe, dfferdater
supplies for health and safety purposes.

% As noted in the Notice of Preparation, the Dekalf plus the Watershed of the Delta, and arélastary to the
Watershed, span a wide swath of the central pdaheo$tate. Delta Stewardship Council, “Noticéofparation:
Draft Environmental Impact Report for the DeltarRlaigure 1: Proposed Planning Area for DeltanPla
Environmental Impact Report,” p. 12 (Dec. 10, 20H¥gilable at:
http://www.deltacouncil.ca.gov/docs/DSC_Notice akparation_120910.pdf

* Water Quality Findings at 3.




Public Health to correct vague and inaccurate médron and conclusions. Incorrect or
misleading information in the Water Quality Findsnigcludes, but is not limited to, the
following:

* Page 1: “Delta water quality is degraded and caufghir beneficial use for drinking
water.” Information collected by independent reskars and the State and Regional
Water Boards, as described in more detail belodicates that Delta water quality
impairs beneficial uses for drinking watew.>

* Page 1: “Future western Delta salinity could imparicultural beneficial use.” Again,
State and Regional Water Board data, among otheceas, indicates that salinity is
impairing beneficial usesow. Attachment 1 provides an overview of the cutgent
known scope of salinity impairments throughoutplenning regiorf.

* Page 1. “Water quality is degraded and could imipaneficial use for the ecosystem
habitat in the future.” Again, as indicated in Biate and Regional Water Board
impaired waters assessments and in Attachmenttér wady impairments run broadly
throughout the planning area and most certainlgndd “could”) impair aquatic habitats
now (not “in the future”). It is also important hetieeconsider changes in hydrology,
which modify constituent concentration and bioaadaility. For example, any decrease
in Delta flows of relatively good quality water,dor flow decreases that increase
residence time of water in the Estuary, will exhede water quality impairments.
Further, there are a number of impairments in tekafor which there are no federal or
state water quality criteria, leaving certain imp@nts unaddressed and/or
unacknowledged. Criteria have been developedrilyr@small subset of the chemicals
found in the Delta, for instance, and many drinkiveger criteria are economically-based
and not health risk-based. In addition to a lacgromulgated water quality criteria for
many common water pollutants, there are frequénasons where current water quality
criteria/standards are well-recognized as not bpmotective of human health or aquatic
life resources. For example, the water qualitiedon for selenium is not protective of
some aquatic life, again leaving some impairmentgldressed and/or unacknowledged.
Additionally, criteria generally fail to considedditive and synergistic properties of
regulated chemicals, bioaccumulative effects, shlempacts, chronic effects of
multiple stressors, and other factors.

®See Pacific Institute, “The Human Costs of Nitrate-Caminated Drinking Water in the San JoaquinValley”
(March 2011), available atittp://www.pacinst.org/reports/nitrate_contamination/nitrate_contamination.pdf. See
also SWRCB, “2010 Integrated Report (Clean Water Actti®ac303(d) List / 305(b) Report) — Statewide,”
(adopted Aug. 2010), atittp://www.waterboards.ca.gov/water_issues/progfamai/integrated2010.shtml
(includes fact sheets for all impaired waterwag€)10 California 303(d) List of Water Quality LimiteSegments
adopted Aug. 2010), at:

http://www.waterboards.ca.gov/water_issues/progfanad/2010state ir_reports/category5_report.sfdethiled
matrix of impaired water bodies by Regional WateaRl). At a minimum, a thorough review of the deth
information provided in these documents should bderto assess the full extent of drinking watertamimation
that may be resulting from water pollution.

® See Central Valley Regional Water Quality Control BdaAvailable Water Quality Reports and Fact Shests,
http://www.swrcb.ca.gov/rwgcb5/water_issues/watenlity studies/surface_water_ambient _monitorinddhnis r
eports_and_fag_sheets/index.shtml

7 We further note that numerous constituents adissolved forms, and their fate and transport cehaevaluated
by tracking of non-conservative constituents lik#.s




Wishful thinking about pollution will not lead t@send decisionmaking. A clear-eyed, hard look
at the data before us is essential to creatingease-based plan for the Delta.

Additional information in the Water Quality Findisghat is vague, unclear or incomplete
includes, but is not limited to, the following:

 Page 1. “The Regional Water Quality Control Boardsge issued conditional waivers of
waste discharge requirements to growers that haveaused water quality objectives
and do not require water quality monitoring.” Thentence is unclear; we recommend
that the State Water Board or Central Valley Regli@oard explain the requirements for
such discharges under state and federal law, aad the roadblocks that have been
preventing the existing and proposed programseigulating irrigated runoff from
achieving clean watér.

* Page 1. “The State Water Resources Control Boasdisted the Delta and San
Francisco Bay as impaired under Section 303(dh@federal Clean Water Act due to a
number of contaminants, including organophosphiadiepgrethrin pesticides, elemental
mercury, methyl mercury, selenium and unknown tibxit This list should be more
comprehensive and include nutrients, metals, $gliand invasive species, among others
(see Attachment 1).

» Page 2: “Efforts to address urban runoff are reffstctively managed at the watershed
scale.” While watershed-scale management has mus&enefits, state stormwater
permit development in many cases is on the state(idiustrial stormwater permit,
Caltrans stormwater permit, Construction stormwpegmit, and Phase Il municipal
stormwater permit) and regional (Phase | municgp@imwater permit) levels, for a
variety of reasons. The Council should consukselyp with the State Water Board in
reviewing and updating this information.

As touched on above, the Water Quality Findingsuduent is replete with missing information
as well. For example, the Council should con$hédt$tate Water Board’s just-released report to
the Legislature on strategies for reducing agnicaltpollution runoff into the Delta. Among

other things, the report finds that “over 60 petadrthe exceedances of water quality objectives
we have identified occur during the irrigation seds'® the Report then demonstrates the
impacts of this finding through a summary in Table(inserted below) of the significant
agricultural contributions to water quality exceedas. The Report provides an expanded
analysis of this summary information in its Attaadmh 2; such information should be carefully
reviewed and included as appropriate.

8See also SWRCB and Central Valley RWQBC, “Report to theifdahia State Legislature Joint Legislative Budget
Committee on Reduction of Agricultural Pollution fdf into the Sacramento-San Joaquin Delta” (D€4.()
(Report to Legislature), available dittp://www.cacoastkeeper.org/document/report-taslature-on-delta-
agricultural-pollution.pdf{Table 2, page 13 provides a summary of existiefjeDagricultural regulatory programs;
this summary is expanded in Attachment 1). In @aitithe State Water Board recently reviewed aessment of
irrigated lands programs statewide; this informashould also be incorporated into the Water Quéltapter.
State Water Resources Control Board, March 15, Bulkd Meeting, Item 7, “Informational Item: Update
Irrigated Lands Regulatory Program, Including GroRarticipation and the Glenn/Butte County Agriaus
Commissioner Pilot Program,” available at:
http://www.waterboards.ca.gov/board_info/agendakI2®ar/031511 7.pdf

‘Report to Legislaturesupra n. 8.

9d. at 2.

id. at 8.




Table 1
AGRICULTURAL CONTRIBUTIONS TO WATER QUALITY EXCEEDANCES IN AGRICULTURALLY DOMINATED
WATERWAYS IN THE SAN JOAQUIN RIVER WATERSHED AND SOUTH DELTA

Water Body/Pollutant Exceedances

Non- Goal date for Full
Total Irrigation  Irrigation attainment of
Parameter Category Count Season Season Programs to Address Beneficial Uses
Agricultural Practices Likely Cause
or C ib to the Problem
TDS/Electrical Conductivity 668 58% 42% = San Joaquin Salinity and Boron 2014 - 2026
TMDL
= CVS8alts Under Development

Pesticides 208 2% 28% = San Joaquin River and Delta 2010 - 2011

Diazinon and Chlorpyrifos TMDLs
Irrigated Lands Regulatory Program

2011-2019
Legacy Pesticides 139 82% 18% = Irrigated Lands Regulatory Program 2011 - 2019
(addressing through sediment
control)
= Legacy Pesticide TMDL Under Development
Toxicity, Sediment, Scud (Hyalella) 73 62% 38% = Sediment Quality Objectives Under Development
Toxicity, Water Column, Water Flea 63 69% 31% = lIrrigated Lands Regulatory Program 2011 - 2019
(Ceriodaphnia dubia)
Nutrient 34 69% 31% = Irrigated Lands Regulatory Program
= Dairy Program 2011-2019
Selenium 2 33% 67% = San Joaquin River Selenium TMDL 2010
Agricultural Practices that Potentially Cause
or C ibute to the Problem
E. Coli 611 59% 41% = lIrrigated Lands Regulatory Program 2011 - 2019
= Dairy Program
Dissolved Oxygen 530 69% 31% = Irrigated Lands Regulatory Program 2011 - 2019
= Stockton Deep Water Ship Channel 2011
TMDL
Toxicity, Water Column, Algae 95 57% 43% = Irrigated Lands Regulatory Program 2011 - 2019
(Selenastrum)
Uncertain Agricultural Contribution
Metals 41 63% 37% = Irrigated Lands Regulatory Program 2011 - 2019
pH 131 69% 31% = lIrrigated Lands Regulatory Program 2011 - 2019
Toxicity, Water Column, Fathead 21 52% 48% = lIrrigated Lands Regulatory Program 2011 - 2019

Minnow (Pimphales Promelas)

The Irrigated Lands Regulatory Program conductethbyCentral Valley Regional Water
Quality Control Board has also produced a wealtatier quality data. In Attachment 3, we
provide a summary of just some of the findingswad tecent reports from this effort that should
be considered in developing the final Water Qudiitydings and the Chapter as a whole (among
other findings of these reports). The Council $tisaview this information carefully and
incorporate findings as appropriate. Notably, ¢hisdings tend to focus on surface water
guality; the Water Quality Findings and Chapteridt@lso incorporate ground water quality
information, as surface pollution can and does rhgeound water health, which then impacts
drinking water quality, among many other uge©ther information related to Delta water
quality can be found in summary documents of th&.EERD Bay-Delta Program, which spent
several years examining water quality issues; firalings should be considered and
incorporated as appropridte.

In addition, drinking water quality was addressgtkrsively by the CALFED Drinking Water
Subcommittee for several yedtgheir findings and conclusions (attached) sho@addnsidered
and included as appropriate, along with the julgased Pacific Institute Report, “The Human
Costs of Nitrate-Contaminated Drinking Water in 8en Joaquin Valley.”

25ee e.g., Pacific Institute Report, suprsee also SWRCB, Groundwater Ambient Monitoring and Assessme
Program, ahttp://www.waterboards.ca.gov/water issues/progiaama/

135ee Attachment 2see alsohttp:/calwater.ca.gov/calfed/oversight/BDPAC/Deltdater _Quality.html
1Seehttp://calwater.ca.gov/calfed/oversight/BDPAC/Deléater_Quality.html




Since elements of the Delta Plan will likely begicated on source reduction, the Water Quality
Findings and Chapter should thoroughly examinge¢hsons for the State and Regional Water
Boards’ failure to date to ensure clean water enBay-Delta Estuary. Despite state knowledge
of the primary pollutant sources for decades, paitt non-point source mass loadings continue
to increase, not decrease. For example, afteraaterations of Clean Water Act-regulated
municipal stormwater permitting over many years, Water Boards still cannot identify or
guantify reductions in the mass loading of polltsanom stormwater runoff. This problem is
even more acute for Porter-Cologne-regulated algui@h runoff. A credible Delta Plan cannot
simply say that source control must be implementechust provide the yardsticks to evaluate
progress (including mass loading reductions), esidtp, citizen enforcement tools to heild
polluted discharges to account, and consequencésiliore.

An additional missing discussion is on the cumutatmpact of mixtures of contaminants on
Delta health, which has generally not been incaisat into water quality standards. For
example, the Delta Independent Science Board'sr@lsaised Delta Stressors Membighlights
pesticide pollution as a key Delta stressor. Quoitation from pollutants such as pesticides
currently harms and kills fish and degrades ecesysteven at lovand legal concentrations.
For example, a study by NOAA and Washington Stated that five of the most common
pesticides used in California and the Pacific Nwdkt — diazinon, malathion, chlorpyrifos,
carbaryl and carbofuran — act in “deadly synergy’sbppressing an enzyme that affects the
nervous system of salmdfhEven where exposures to a single chemical didamm hpairing
chemicals lowered enzyme activity, sometimes fat&tientists concluded that “[s]ingle-
chemical risk assessments are likely to underesgith@ impacts of these insecticides on salmon
in river systems where mixtures occur.” In oth@res, even if current laws are implemented
fully, they will fail to protect fish, because teeandards on which they are based are too low.

A NOAA/NMFS study of juvenile fall Chinook salmomslarly found that salmon accumulate
significant concentrations of chemical contaminaavisn during relatively short residence times
in estuaries, and that juvenile salmon from potdwavironments “exhibit abnormalities ranging
from subcellular effects to changes in immune fiomcand growth. In many cases the effects
alter physiological processes, such that the piaieiotr survival is reduced.” The study further
found that because the pollutants suppressed lim@ss immune systems, there was an
increased susceptibility to infectious diseds@hese studies are consistent with multiple skts o
findings from scientists presenting at the 2008 #alrMeeting of the American Association for
the Advancement of Science (AAAS), who reported gesticides that run off the land and mix
in rivers and streamsombine to have a greater than expected toxic effect on the salmon nervous
system than the pesticides would have individudlhe scientists concluded that “[c]urrent risk
assessments based on a single chemical will liketierestimate impacts on wildlife in

5 Memorandum from Delta Independent Science Boafdeita Stewardship Council, “Addressing Multiple
Stressors and Multiple Goals in the Delta Planfaghment 2, p. 4 (Jan. 26, 2011), available at:
http://deltacouncil.ca.gov/delta_science_prograwifs _meetings.htnhighlighting “pesticide release” from
agriculture, industry and residential use as aeturDelta stressor).

% aetz, Cathyet al, “The Synergistic Toxicity of Pesticide Mixturdsaplications for Risk Assessment and the
Conservation of Endangered Pacific Salmdmyironmental Health Perspectives, Vol, 117, No. 3 (March 2009),
available at:http://www.eenews.net/public/25/9960/features/doents/2009/03/03/document gw_01.p&ee
also Goodman, Sara, “Mix of common farm pesticides tietmisalmon — study,New York Times (March 3, 2009),
available athttp://www.nytimes.com/gwire/2009/03/03/03greenwriné&-of-common-farm-chemicals-deadly-to-
salmon---9960.html

" Casillas, E.et al, NOAA-NMFS-NWFSC, “Estuarine Pollution and Juverflalmon Health: Potential Impact on
Survival” (2007), available athttp://www.nwfsc.noaa.gov/publications/techmemogRfpapers/casillas.htm




situations where that chemical interacts with otttemicals in the environment.” Scientists
also noted that these findings may have relevamcikeuman health because the toxins act on the
nervous systems of salmon and humans simiférly.

The above research and numerous other studies déeterthat even where concentrations of
contaminants such as pesticides are low and/ol, ldggy can still kill and injure fish, including
salmon, and potentially injure humans. Unfortulyatmany Delta waterways do not even meet
current, inadequate, standards, and are in facifisigntly polluted, in many cases well above
standards.

One other essential topic that the Water Qualibdiigs and Chapter should address, touched
on briefly above, is the close relationship betwiews and water quality. Among the tools that
the state has to deal with flow-related impairmaritseneficial uses is the federal Clean Water
Act’s “303(d)” program. Extensive comments werbrmitted by a coalition of groups on the
need for the state to identify and restore watelidmimpaired by altered flows, as required by
the Clean Water A¢t The Findings and Chapter should incorporate thesemmendations to
ensure that flow-related impacts are addressed.

The document also needs to integrate environmgrgtite concerns in this chapter, including:

» the impact on subsistence fishing communities gfoamy methyl mercury
contamination, and the potential for decisionshm Delta Plan to affect the methylation
process; and

» the impact of decisions in the Delta on groundwagtelity and supply in the San Joaquin
Valley.

Finally, we agree with a number of the other fimdinincluding the following:

“Pollutants from agricultural discharges have imgdimany of California’s surface and

groundwater resources”;

* “Urban runoff presents a threat to both surfacegmdndwater quality”;

* “Most emerging pollutants, such as chemicals fomngharmaceuticals and personal care
products, have not been subject to rigorous asssgon regulatory action”;

* “New pesticides are approved for use without adegoansideration of potential impacts
on aquatic species and ecosystems”; and

» “Climate change will likely exacerbate existing @matjuality challenges.”

18 Scholz, Nat, NOAA, “Health effects of pesticidextires: Unexpected insights from the salmon briA&AS
Annual Meeting, Feb. 2008), available &ttp://www.eurekalert.org/pub_releases/2008-02/s&-1.021208.php

see also NOAA Office of Communications, “New findings on enging contaminants: Chemicals in our waters are
affecting humans and aquatic life” (AAAS Annual Mieg, Feb. 2008), available at:
http://www.eurekalert.org/pub_releases/2008-026820808.php

19 etter from California Coastkeeper Allianeeal. to State Water Resources Control Board, “Noticeublic
Solicitation of Water Quality Data and Informatifor 2012 California Integrated Report” (Aug. 30,120,

available athttp://www.cacoastkeeper.org/document/ccka-commem’012-303%28d%29-list.pdfThis letter

also provides relevant discussion regarding tharCWater Act requirements to address impaired ghoater that
may be threatening hydrologically connected surfaater.
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By working with the State and Regional Water Boatlds Council should be able to
appropriately expand the relevant discussion osetipgints, thereby providing useful
information to decision makers.

Referenced Attachmentsfor Chapter 6, Improve Water Quality, will be provided to the
Delta Stewardship Council as a separate documeaube of its large size (50 pages).

Chapter 7. Reduce Delta Flood Risk
General Comments on Chapter 7.

This draft fixes itself on asserting broad jurigitin, and absolving itself from responsibility,
while also shying away from real solutions to thelgbems.

The document appears to be an attempt to geneesligrct any activities in areas described as
floodplains (covered actions), which would have effect of creating a "floating easement" over
most of the Delta and many of its tributarieswdtuld effectively prevent any changes in the
floodplain for an indefinite period, perhaps evealpbiting regular levee maintenance and
improvement. Since the affected areas are broadlget (see, for instance, the descriptions of
the Consumnes/Mokelumne and San Joaquin/ South Dielod plains” at page 41) and
undoubtedly include a lot of land not subject tondation, unnecessary economic consequences
will occur. This appears to conflict with the disicher about "not intended to affect the rights of
any owner of property" doesn't negate the whol&ipron.

The Delta’s various jurisdictions currently havelamforce laws restricting activities in
floodplains. What we need are better descriptidribodplains as a part of a larger Central

Valley Flood Management Plan. Until such time laisés should be examined on a case-by-case
basis rather than creating one size fits all gatseverely restricting human activities.

The suggestion that the State should be complebteglved from tort liability is
counterproductive since both the State and the USAGave aggravated flooding problems in
the Delta by surcharging flood peaks in the Dejtaupstream storm drainage and river
channelization, negligent and uncoordinated resestorage and release operations, and failure
to maintain Delta channel capacities in the facburtlensome sedimentation, often caused by
water supply operations. Sharing responsibilityhwtite various Delta beneficiaries throughout
California, where appropriate, is a much sounddéicyporlhe State can reduce its share of
liability by conducting an aggressive flood managetprogram rather than trying to shirk
responsibility.

A Delta Flood Control Assessment District raisesilsir concerns. Unless the district was broad
enough to include tributaries and governmental ajpmrs that affect Delta flooding, the burden
would be shouldered entirely by the Delta landowmeno currently assess themselves for levee
work and who are often the victims of the actigteescribed in the previous paragraph.

A policy should be added that planning, implemeatatmonitoring and evaluation shall include
consultation and maximum feasible participatiorthmse living in the Delta.

A policy should be added that programs, policies amjects for flood protection shall
incorporate to the maximum extent feasible ecogysestoration and sustainable agriculture.
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RR P1: This appears to be a confused interpretatidhefeferenced sections. The cited
sections speak in terms of flood risk. Suggeshghdo read: "No covered action may increase
the flood risk or impair the ability to reduce fibasks in the Delta”. PRC 29702 speaks
generally as to protecting, maintaining, and wipargesible enhancing and restoring the overall
quality of the delta environment, including but hotited to,agriculture, wildlife habitat, and
recreational activities; assuring orderly, balancedservation and development of delta land
resources; and improving flood protection by stnmaitand nonstructural means to ensure an
increased level of public health and safety. WO2Zgg) provides: “Reduce risk to people,
property, and state interests in the Delta by &ffeemergency preparedness, appropriate land
uses and investments in flood protection.” WC358(4) provides: "Will have a significant
impact on achievement of one or both of the coegoals or the implementation of government-
sponsored flood control programs to reduce risksetaple, property, and state interests in the
Delta."

RR P2: This section appears to ignore the distinctigmod'portions of its uplands” referenced

in the WC 29704 findings and the intended focushenprimary zone evidenced in WC29703.
The burden and cost of imposing another layervtre on already developed areas in the
uplands, and particularly those in the secondangze huge and complex. A more narrow focus
is suggested.

RR P4: The goal should be to provide the PL 84-99 |estaedard as a minimum for all delta
levees. A 22-foot crown width in lieu of the 16facrown is recommended as a means to
accommodate raising levees to meet sea levelgreadly in excess of the rates experienced in
the last 150 years and to allow two-way passageioks in the event of a flood fight. Funding
allocations similar to those suggested in the hddaecommended five-year plan should be used
to put emphasis on what has been referred to @egir levee investments. Due to the
interrelationship of all the levee systems in teohgulnerability to under seepage and wave
action across flooded areas, all levee systemddheumproved to the PL 84-99 standard while
at the same time investing in higher standards¢hfose levees considered to be particularly
strategic.

Table 7-1: Class 3 with a 22-foot crown should be the mimmatandard. HMP (Class 2) was
never intended to be a standard, but rather waslgiamechanism to measure good faith
progress of the state and locals when FEMA felt tia state was not doing its fair

share. Classes 4 through 7 should have a mininmawncwidth of 22 ft.

RR R1: Flood insurance requirements should be a mattetatewide application but require a
more studied consideration in the Delta. The gstgiortion of dollar exposure is outside of the
legal Delta. The federal Flood Insurance Prograiimited to $250,000.00 for a single-family
dwelling and $500,000.00 for a commercial buildifRersonal property limits are respectively
$250,000.00 and $500,000.00. The coverage haslothiations including a deduction for

the value of physical depreciation. The FEMA websitplains the program. The premiums are
significant ($400.00 to upwards of $2,000.00 pearye Ability to pay is a real challenge
particularly in low to moderate-income areas. Higteclosure rates and high unemployment
add to the difficulty. The funds used to pay pnems are not available to pay for the desired
upgrades to the levees. Federal assistance tatlypnot available and requires years of costly
feasibility studies just to get in line for limitédnding. State assistance supported by previously
approved bonds is somewhat available but requostssharing, a time consuming and
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expensive application process, cash flow uncestant layers of engineering inspection and
inspection. Urban project levee funding starthwait40% local share. Environmental and
recreational features can be added with a lowdrstege. Environmental review requires a 50%
local share and is made more costly due to reqeinésrfor federal cost share eligibility and
consideration of levee setbacks. A USACE sectiafhgermit is triggered by these
requirements. The section 408 permitting alsoiregucompliance with the USACE ETL for
removal of all vegetation except approved grassgsnithe levee area extending 15 feet
waterward of the waterside toe and 15 feet landwétte landside levee toe or berm whichever
is greater. The new plan of flood control for entral Valley, which is due in 2012, will
require 200-year flood protection for urban levbg2025. Modification of existing dams and
new dam construction may be required to achievh puatection. The $1 billion for Folsom
Dam modifications which are hoped to allow levegiiavements to satisfy such requirements
for some of the Sacramento area is an indicatidghethallenge. A careful analysis of the
funding challenges and a real plan for fundingdésired flood control improvements needs to
be developed as a part of consideration of the atangflood insurance recommendation. The
flood insurance requirement is related to the isgusmmmunity from flood related damages.
Failure to achieve improved flood protection fd8tate system already in place is likely

to negate efforts to achieve immunity. The takiolgsise in the United States Constitution is
applicable in this case.

RR R2 & R3: Immunity should extend to both State and locatiestand should be
accompanied with a properly funded plan of levepromement. The project levees, which are
the backbone of urban protection, are in genecaigeized to suffer from deficiencies in design
and construction. Locals are simply maintainintties and clearly lack the ability to pay. The
state and feds are the controlling entities. Tdéwmtrol the system and were responsible for the
design and construction of the projects includimg project levees and flood bypasses. They are
also in control of the regulatory process, whiclsigmificant part obstructs the locals

from performing even those actions, which are withieir capability. What is really needed is
good faith team effort by the federal, state ammal®to efficiently and timely improve flood
protection for the already developed areas. Desigm of floodplains with acquisition of
flowage easements can address new floodplain dawelot.

RR R4. The buffer is needed and can provide open spaaeiélimited by the USACE to
grasses and walking paths. Incorporation of asilogided street to separate development from
the levee area to avoid encroachment creep sheutdmsidered. Encroachment enforcement is
costly and especially difficult. Setback leveesiliready developed and developing areas is
particularly expensive and difficult and should beta required consideration.

RR R5: The focus should not be directed to conveyantediber to preservation of the levee
systems in the Delta which protect the lands, siftecture, and habitat as well as water
conveyance. The conflict within the state and faldegencies caused by their loyalty to the
export water interests in preference over proteadiothe public trust and other interests is a
major part of the problem. What is needed is a fdaimmediate closing of levee breaks,
dewatering of flooded islands and installationeshporary barriers to help restore water quality
for local and export water needs. The plan shbalg funding in place and be

administered by local agencies in coordination sttte and federal flood control and
emergency response agencies. Funding should bEledoin part by export water interests with
a stake in Delta conveyance.
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RR R6: Regarding formation of a Delta Flood Control Assaent District, further comment is
reserved pending review of the draft plan. It $tddwowever be recognized that local
landowners are already assessed by the local égyesecies and assessments are limited by the
agricultural land ability to pay and constitutiomauirements.

RR R7: Prohibiting State agencies from renewing or mgeinto leases on State-owned land
that permit land uses that promote or contributeutosidence on the leased land would appear to
be overly specific for the Delta plan. This shobé&lstated as a policy to encourage the use of
State owned land for purposes which do not promolbsidence.

Performance Measures and Targets. The source of Table 7-1 should be identified.
Chapter 8. Protect and Enhance the Delta.

A policy should be added that planning, implemeatatmonitoring and evaluation shall include
consultation and maximum feasible participatiorthmse living in the Delta.

A policy should be added that programs, policies amjects for flood protection shall
incorporate to the maximum extent feasible ecogysestoration and sustainable agriculture.

DP R2. Payments in lieu of taxes is not a guaranteeccsaf adequate income for Delta
Counties, which will be making the bulk of the skoes for the Delta Plan and Bay Delta
Conservation Plan as proposed. In San JoaquintZalone, Delta agriculture constitutes one-
third of the County’s annual multi-billion dollagacultural economy.

As seen in the current State budget negotiationsgss, everything from schools to Medicaid, to
redevelopment money for city entities, is subjedunding cuts. There is no mechanism for the
State to guarantee that payment in lieu of taxdeiadequately funded now or in the future.

Furthermore, in the language of this recommendatimere is no description of what is
considered a reasonable calculation, or any digmus$ how long payments will be made to the
Delta Counties.

Thus, payment in lieu of taxes is not considereddequate income source for financial
sacrifices made by the five Delta Counties.

DP R3. In this recommendation made by staff/consultansgussion is left out regarding how
the National Heritage Area designation should leaterd. According to the legislation, the Delta
Protection Commission has been mandated to cordectsibility study, working with Delta
locals, to determine if the National Heritage Adesignation is something that will help sustain
local Delta communities. The DPC is still in theginning stages of this process.

Senator Feinstein has proposed legislation thatdvewtomatically award and fund the NHA
designation for the Delta. Delta residents havdentclear that they vehemently oppose the
designation being set from the outside. The fé#gibtudy process that was mandated in the
legislation is a process that is driven by locée$ and local input. As such, that process
should be allowed to continue, and the Council &hdafer to the recommendations of local
Delta communities.
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Chapter 9. Finance Plan.
General Comments on Chapter 9.

We recognize that this is a work in progress. Hawveachievement of the co-equal objectives
in the context of the Delta as an evolving plack ieguire the initial Delta Plan to have a
financial framework that can be accomplished. Wilitbe particularly challenging with the
delay in the Bay Delta Conservation Plan.

We recognize that at this stage of the Delta Rlaipointing costs is difficult. Determining who
is responsible to pay those costs is clear; hesteneficiary. We feel it might be more fruitful
to approach this dilemma from a slightly differangle.
There are several alternatives that are advocatekffierent stakeholders. Following the
"Guiding Principle" of the DSC that the "benefigigrays", why not list each structural
alternative with its costs as well as the non-stnad alternative advocated and see who is really
interested enough to pay. Costs must includeniitljation costs, including restoration, for all
the following structural alternatives.

» 15,000cfs Peripheral Canal

» 15,000cfs Panama Tunnel

» 3,000cfs Smaller Tunnel

» Sites Reservoir

« Temperance Flats Reservoir

* Non-structural alternatives with conservation, paed land retirement and other water

management options

Funding is recognized by the DSC as a major sturglillock given the current weak federal
and state economies. But this should not be dgmohs the "beneficiary pays" guiding
principle clearly puts the responsibility to paytbe water users in both the agricultural and
municipal & industrial sectors. The question thesomes how much more are agricultural and
municipal and industrial water users willing to ghgn they currently pay now?

Near Term Needs (2025). (Page 49, lines11-12). The statement: “it would not be
unreasonable to assume that costs could easilg@&20million on new improvements”, needs
correction and authentication. We believe that yended “billion” rather than “million” and
we have seen analyses accomplished by EBMUD thmbaph $4@illion when full indirect

and mitigation costs are shown. The techniquenbf showing direct engineering and
construction costs is misleading for the rate pagéiCalifornia.

Water Conveyance Funding. (Page 49).. While contractors are expected to pay the casts f
construction and mitigation, as you suggest, tlusedoes not justify the need for the project.
Full CEQA analysis, including the analyses of #kmatives, such no major new conveyance, a
reduction in exports or a small tunnel, must alelbaluated, despite the fact that the contractors
are not interested in these alternatives.

BDCP Funding Gap. (Page 51, line 16). We concur that the BDCP funding gap, as indicated
above in “Near Term Needs” may be much larger 8@Billion and could be on the order of
$17 Billion if the true costs approach $40 Billiowith the financial condition of the state
projected to be deficient for the near term andsidyg longer term future, it will not be practical
to plan for projects with expenditures of that mage.
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2012 Water Bond Funding (Page 51, line 23)._ Any discussion of the 2012 Water Bond must
include the caution that the Water Bond, in itsspreé form, and despite its possible passage in
an election, will not be bond fundable for the estaid other less costly alternatives must be
examined.

CALFED Storage Investigations (Page 52)._We continue to question the merits and cost
effectiveness of these large new surface storagegts in favor of major efforts to improve
groundwater storage options south of the Deltar gdevious comments have raised the
possibilities of a Tulare groundwater basin, publimership of the Kern Water Bank, and
further development of groundwater storage in pafrtsouthern California. All these
alternatives are in keeping with the state’s peaf reducing reliance on Bay-Delta exports,
improving local self-reliance, and providing lessests to local rate payers.

Recommended Financing Strategy (Pages 60-61)._ With the exception of the creation of a
charitable organization, mentioned above (FP Rij,the need for more acceptance of the
validity carbon offset-based funding (FP R11), waaur with the overall direction of the
recommended financing strategies.

Federal Funding for the BDCP. Page 51, line 10. This section should also identify the current
challenge in securing non-federal funding for depeient (not even considering
implementation) of the BDCP.

BDCP Funding Gap. Page 51, line 16. This section needs much more discussion and vditing
experts. Current cost estimates being considey&I€CP for conveyance and ecosystem
restoration need to disclosed. The Delta Plan agperpetuate the same fatal flaw of CALFED
by holding off cost estimates until near the enthefproject. The blithe statement regarding”...
potential funding from federal and State water agtors ...” needs to be either verified or
significantly qualified.

FP R5. The recommendation to "create a charitable org#oizéor the Delta for private
donations" cannot be a pragmatic, feasible or geradternative.

Chapter 10. Delta Plan: Integration.
Under development by the Delta Stewardship Council.
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ATTACHMENT 1:

SURFACE WATERS IDENTIFIED BY THE STATE WATER
RESOURCES CONTROL BOARD AS “IMPAIRED” FOR ONE
OR MORE BENFICIAL USES (2010 “303(d) List™)

Source: SWRCB, “2010 Integrated Report (Clean Water Act Section 303(d)
List / 305(b) Report) — Statewide,” (adopted Aug. 2010), available at:

http://www.waterboards.ca.gov/water issues/programs/tmdl/integrated201
0.shtml
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ATTACHMENT 2:

CalFed Bay-Delta Program, “Delta Water Quality”
(Aug. 2007)



Delta Water Quality

CALFED Bay-Delta Program
August 2007

This paper presents summaries of the most important water quality issues addressed by
the CALFED Bay-Delta Program. These issues are also essential to the Delta Vision goal
of managing the Delta as a sustainable ecosystem that continues to support critical
environmental and economic functions. It is intended to provide a brief overview of the
status and future of some of the Delta’s highest priority water quality problems. The body
of the report is in the form of a series of fact sheets covering individual water quality
topics. The key themes and conclusions from individual fact sheets are synthesized
herein.

The water quality topics covered are: Dissolved Oxygen, Pesticides, Selenium, Mercury,
Toxicity of Unknown Origin, and Drinking Water Quality. Although not a
comprehensive list of Delta water quality issues, these are the issues that were and are
considered some of the highest priorities for the CALFED program. Salinity, as an
ecosystem water quality issue is not included here because it is dealt with at length
elsewhere in the Delta Vision briefing materials. Nutrients as they relate to the aquatic
food web are also not covered here because they have not been clearly defined as
impairing beneficial uses of Delta water.

This report was prepared based on a series of interviews with subject matter experts,
available reports, and information available on the internet. It was funded in large part by
the CALFED Science Program through a contract with Brown and Caldwell Consulting,
Inc. The fact sheets were finalized and reviewed by CALFED Water Quality Program
and Science Program staff and CALFED implementing agency staff. The project was
managed by the CALFED Water Quality Program. Each fact sheet includes biographical
information about the experts interviewed, references, and web sites for further
information.

Key Themes
Several cross-cutting themes emerged during the preparation of this report.
Persistent non-point source problems

The water quality problems addressed by CALFED program are large scale, persistent,
and difficult problems that tend to cross jurisdictional lines and are not amenable to
single agency regulatory solutions. They are typically non-point source pollution
problems resulting from current or historical land use activities, with multiple
contributing factors, which are resistant to simple control or removal processes. For
example, selenium in agricultural drainage and runoff from the west side of the San
Joaquin Valley is transported downstream entering the food chain through algae as it



moves through the system. In Suisun Bay it is taken up by clams which are in turn eaten
by sturgeon. Concentrations of selenium in sturgeon tissues are high enough to affect the
health of this long lived and economically important fish species. Low dissolved oxygen
concentrations in the Stockton Deep Water Ship Channel is another difficult and complex
water quality problem. It is linked to nutrients from agricultural runoff, dredging of the
ship channel, operation of the State and Federal water projects, and municipal wastewater
discharges. The Regional Water Quality Control Board can’t correct the dissolved
oxygen problem by simply limiting wastewater discharges, their primary tool for
pollution control. All of the major Delta water quality issues are similarly geographically
and institutionally complex.

Potentially conflicting goals

There are several actual and potential conflicts between the various uses of Delta water
and land from a water quality perspective. The Delta is serving as an agricultural water
supply, a municipal water supply, and a habitat for aquatic and terrestrial species. The
Delta also, out of economic and geographic necessity, serves to transport and break down
wastes from farms and cities. The habitat and water quality desired to support the aquatic
food web may make municipal water use difficult or even impossible. Similar conflicts
may exist between agricultural water quality goals and ecosystem restoration goals. For
example, increasing the organic carbon supply at the base of the aquatic food web is an
important ecosystem need. However, municipal water users want the lowest possible
organic carbon concentration because of its role in disinfection byproduct formation.
Another example of potential conflict is between two ecosystem goals: restoration of
wetland habitat and reducing mercury impacts on wildlife. Recent studies suggest that
creation of seasonally flooded habitat could greatly increase the amount of mercury
entering the aquatic food web and could have an adverse impact on birds, mammals, and
people eating Delta fish.

Delta flows

The flow of water (hydrodynamics) within and through the Delta varies greatly both in
space and time. The quality of water at any point in the Delta is largely dependent on this
flow. Changes due to rainfall, water operations (diversions, conveyance, and storage), or
tides can have dramatic effects on water quality. The effect of flow on water quality is
clearly seen in Stockton Ship Channel dissolved oxygen concentrations. Low dissolved
oxygen concentrations are almost never observed when net flow through the channel is
above 2000 cubic feet per second.

Another example is the variation in water quality in south Delta SWP and CVP
diversions. This water quality is highly dependent on pumping rate, the amounts of
Sacramento and San Joaquin River water entering the Delta, and the re-routing of Delta
flows by gate and barrier operations. Under most flow conditions, nearly the entire flow
of the San Joaquin River gets drawn to the south Delta pumps and diverted.

One of the most prominent flow related features of Delta water quality is the “freshwater
corridor” extending from the point where the Sacramento River enters the Delta to the



south Delta pumps. This swath of high quality water moving across the central Delta may
be one reason that this area is relatively free of significant water quality problems. High
quality water moving through the central Delta dilutes many tributary and in-Delta
sources of pollutants.

The ability to analyze the mixing and flow of water in and around the Delta through the
use of computer models is a powerful water quality management tool. Advanced
hydrodynamic and water quality models have greatly increased our understanding of the
Delta. For example, recent studies of water flow in and around Franks Tract revealed the
important influence of flow in two west Delta channels on salinity at the south Delta
pumps.

Monitoring, assessment, and research

Nearly ever person interviewed said that a continued or increased level of monitoring,
assessment, and research was needed to effectively address Delta water quality issues.
Progress in improving water quality is often limited by a lack of dedicated funding and
resources for monitoring, assessment, and research in the Delta and its tributaries. One of
the most important contributions of the CALFED program has been the great increase in
knowledge about the Delta environment. A prime example is the development of a
powerful technique for directly measuring mercury exposure in the aquatic food chain
developed by University of California researchers. By measuring methylmercury in small
fish over a broad geographic area, this research has greatly increased our knowledge
about which areas are the most important mercury sources and the physical conditions
that increase methylmercury production. This research will help restoration project
planners to design floodplain restoration and place wetlands in ways that minimize
mercury impacts.

Conclusions

Protecting and improving water quality is a struggle that will continue regardless of
changes to Delta conveyance and land use. However, decisions that change the quality
and quantity of water entering the Delta or the movement of water through the Delta will
have a profound effect. If the major water projects ultimately route water around the
Delta, the remaining Delta water sources will have a proportionately increased influence
on Delta water quality. For example, a significant fraction of the selenium load now
transported by the San Joaquin River is now exported from the basin by the CVP and
SWP projects. If water is no longer diverted from the south Delta, this selenium load will
remain in the system adding to the selenium contamination problem in Suisun and San
Francisco Bays. More precise predictions of water quality changes will require rigorous
and detailed analysis of the projected flow changes in the system, land use changes, and
realistic assessments of available mitigation methods. Predictions of conditions due to
future risk factors may require more sophisticated modeling than currently exist.

Some bright spots

¢ There is the potential for significant reduction in mercury loads through a few
key actions such as removing contaminated sediment from the Cache Creek
Settling Basin and cleaning up some high priority mercury mines.



Not all wetlands are bad for mercury. Knowledge and proper design may avoid
significant impacts (Mercury monitoring in biosentinel fish species is an
essential tool).

Technologies exist for capturing and sequestering some of the San Joaquin
Valley salt and selenium load.

Conveyance alternatives that will reduce salt and other pollutant loads in the
water supply for the San Joaquin Valley and will also help to improve San
Joaquin River water quality.

Conveyance alternatives could also greatly reduce bromide concentrations in
municipal supplies.

Changes to through Delta conveyance, such as installation of an operable barrier
in a single west Delta channel (Franks Tract Project) or changing the way the
Delta Cross Channel is operated, could reduce salinity and bromide at the south
Delta pumps.

Increasing flow in the Stockton Ship Channel, aeration, and reduced ammonia
discharges could greatly improve dissolved oxygen conditions.
Pesticide-associated toxicity in the Delta has decreased since the early 1990s.
This suggests that pesticide regulatory programs and cooperative efforts are
having an effect.

Drinking water treatment technology advances and investments have been able
to keep pace with tighter regulations.

Continuing and emerging causes for concern

¢

The pelagic organism decline (POD) continues and a better understanding of
water quality linkages is needed.

Pesticides and toxicity are still regularly observed and long term effects of low
level pesticide exposures are not fully understood.

We can reduce but not completely eliminate pesticides contamination from
agriculture.

Bromide is high in the Delta and is associated with the more toxic disinfection
byproducts in tap water.

Climate change could change flow patterns and increase water temperatures
adding to a broad range of water quality problems.

The trend towards increased urbanization of the Central Valley and Delta
continues and pollutants continue to be a problem in urban runoff.

Increased demand for water within the Delta watershed will tend to reduce in
stream flow and exacerbate water quality problems.

Changing Delta conveyance may reduce or eliminate the “incidental benefit” of
current through-Delta conveyance. That is, high quality water moving through
the central Delta dilutes many tributary and in-Delta sources of pollutants.
Coordinated performance measure development is significantly hindered by a
lack of dedicated resources.



Recommendations

¢ Continue to support the dissolved oxygen and mercury programs, cooperative

pesticide control efforts, the Interagency Ecological Program, and other

monitoring and assessment programs

Support performance measure development.

Implement high priority mercury source remediation projects.

Increase efforts to address urban and agricultural water quality impacts.

Support efforts to develop selenium fish tissue standards and continue to

implement control programs to achieve those standards.

¢ Create a governance environment that enhances interagency coordination and
cooperation. This is essential to continued progress on these more difficult water
quality challenges.

¢ Make resources available to bring accurate water quality information into the
Delta planning process and to adequately monitor the system as changes take
place.

¢ Continue to support grant programs for water quality research, remediation,
source control, treatment technology, and pilot projects.

* & o o

Finally, there are several upcoming reports that will address environmental water quality,
ecosystem restoration, and drinking water quality in much greater detail. The CALFED
Science Program is preparing a State of Science for the Bay-Delta System Report. The
Ecosystem Restoration Program, working with the Science Program and subject matter
experts, is preparing a series of ecosystem and species conceptual models as part of a
Delta Regional Ecosystem Restoration Implementation Plan (DRERIP). The CALFED
Ecosystem Restoration Program is preparing a final Stage 1 assessment of progress
towards its ecosystem restoration goals and the CALFED Water Quality Program is
preparing a final of Stage 1 assessment of progress towards drinking water quality goals.



Dissolved
Oxygen

Problem

Dissolved Oxygen (DO) is the form of
oxygen upon which most aquatic life depends.
A minimum of 5 mg/L of DO is generally
considered necessary to avoid impacts on fish
and other aquatic species. Low DO
concentrations can lead to fish kills and
degraded habitat, and in parts of the Delta
may act as a barrier to migrating salmon. Low
DO can also aggravate other effects, such as
release of metals from bottom sediments and
conversion of mercury to methylmercurcy.
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Sources and Causes

DO is consumed by microbial processes such
as respiration and nitrification. Factors that
increase the risk of DO sags include nutrient
(organic carbon, nitrogen and phosphorous)
loading, high water temperatures, water
depth, algal blooms, and long residence times
due to decreased flows or other physical
conditions.
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Geographic Extent

Two key areas (shown in red in the figure
above) within the CALFED solution area
have been identified as needing DO
management: the Stockton Deep Water Ship
Channel and Suisun Marsh. The Stockton
Deep Water Ship Channel, is a dredged
segment of the San Joaquin River within the
Delta. Within this channel reach, DO
petiodically drops below 5 mg/L, and
sometimes dips below 2 mg/L. This creates a
“dead spot” of degraded habitat that acts as a
barrier to fish passage to the San Joaquin
River. Suisun Marsh is surrounded by
managed wetlands that contribute high
organic matter and nutrient loadings. This is
especially a problem during the late summer
and early fall. Old and Middle Rivers in the
South Delta ate also impaired due to low DO
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conditions and were added to the State Water
Board 303(d) list in 2002. The nature and
causes of these two impairments in the South
Delta are not well understood.

Conceptual Model

The Central Valley Regional Water Quality
Control Board (CVRWQCB) attributes DO
depletion in the Stockton Deep Water Ship
Channel to three key factors; inputs of oxygen
demanding substances, increased channel
depth due to dredging, and reduced net flow.
The relative contribution of these factors and
some of the details still need to be worked
out. One contributing mechanism is the
physical configuration of the channel. The
depth of the channel, combined with the low
flow in the San Joaquin River, cause settling
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and reduced light conditions for the algae
flowing into the channel from the upstream
San Joaquin River watershed. A significant
portion of this algae dies and exerts an oxygen
demand in the water column.

Another contribution is ammonia entering the
system from the City of Stockton wastewater
treatment plant. Ammonia is nitrified in the
channel, creating biochemical oxygen demand
(BOD), adding to the oxygen demand from
dying algae from the San Joaquin River.

Another DO depletion mechanism currently
under study is that a feedback loop is created
when small zooplankton are killed by low
DO. Their decaying bodies release additional
ammonia, which is nitrified, further depleting
DO. The figure above illustrates the major
contributing mechanisms.

In Suisun Marsh, the seasonal trends suggest
that decaying organic matter is a factor that
increases available organic carbon, which then
consumes oxygen through microbial
respiration. Drainage of water from wetlands
managed for waterfowl, rich in nutrients and
organic matter, creates high levels of chemical
and biochemical oxygen demand in adjacent
sloughs that add to the seasonal DO depletion
driven by plant decay.

Corrective Actions

The Central Valley Regional Water Quality
Control Board (CVRWQCB) has developed a
DO Total Maximum Daily Load (TMDL) for
the Stockton Deep Water Ship Channel. A
TMDL is a regulatory mechanism for
addressing water quality impairments by
establishing load limitations on the various
contributing sources. The CVRWQCB
adopted a phased TMDL in 2005 that requires
study of the sources of oxygen demanding
substances into the channel, and recommends
certain actions be taken to address the effect
of channel geometry and low flow on the
impairment. Based on the results of the
studies and any actions taken, the
CVRWQCB will develop a final TMDL in
2009 to establish more detailed limitations.
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This phased TMDL will also allow time for
implementation of stakeholder-developed
load reduction strategies, and testing of
aeration systems to alleviate low DO events
through direct injection of oxygen into
channel waters.

A major 3-year study has been undertaken to
understand the sources of algae and the
factors controlling their growth in the San
Joaquin River. Factors contributing to or
controlling this algae growth include algae
inputs from tributaries and agricultural
drainage, nutrients, light conditions, residence
time, and zooplankton grazing. This study is
also generating a model to predict the algae
concentrations within the San Joaquin River
based on these and other factors. Studies of
how these loads are converted to oxygen
demand in the channel are also required, but
no progtess has been made in locating the
needed sponsor or funding

Next Steps

The CVRWQCB has been charged with the
development of the DO TMDL, but it lacks
the ability to directly influence flow and
channel geometry or require the mitigation of
their effects. As recommended in the phased
DO TMDL, responsibility for actions to
mitigate these non-load related factors rests
with the responsible agencies (i.e. US Army
Corps of Engineers for the channel, and
DWR, and the US Bureau of Reclamation,
and others for flow). These agencies need to
take the lead in evaluating and implementing
the actions needed.

To address the loads of oxygen demanding
substances contributing to the DO
impairment, studies need to be completed that
identify the sources of these substances and
their linkage to the impairment in the channel.
Much of the funding for these studies has
come from CALFED and the continued
support of the program is needed until they
are complete. Once complete the
CVRWQCB can finalize the TMDL and the
stakeholders can begin to develop



management strategies addressing algae and
other oxygen demanding substances.

Studies of the effectiveness of direct
mechanical aeration are on-going (depicted by
the jet aerator preceding Figure). A large pilot
system located on the Stockton Deep Water
Ship Channel at Rough and Ready Island is
neatly ready for startup.

Once the above studies are completed and a
better overall understanding of the system is
obtained, coordinated management options
can be considered . Basic considerations for
developing a long-term solution include:

e What water management actions (or
associated mitigation measures) can
be taken in the Delta to improve DO
in the channel, while balancing other
ecosystem needs or beneficial uses in
the Delta

e What are appropriate algae levels for
the San Joaquin River, and how best
to reasonably and effectively control
them.

e How to mitigate the effect of the
channel, while allowing for ship
traffic and continued use of the Port
of Stockton.

To address those questions and propose
solutions, closer coordination between the
CVRWQCB, the DWR, the USBR, the
USACOE and other stakeholders involved in
the San Joaquin River will be essential.

In Suisun Marsh, the availability of funding
for research on treatment and Best
Management Practices to reduce the impacts
of drainage from managed wetlands has been
a limiting factor. To address this, the State
Water Resources Control Board approved a
grant to evaluate a range of modified wetland
management practices to reduce the discharge
of water with high oxygen demand. This
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project is a collaboration between the Suisun
Resource Conservation District, private
landowners, US Geological Survey, DWR,
DFG, UC Davis, and Wetlands and Water
Resources, Inc.

For more information

This fact sheet was developed based on
interviews with Dr. William Stringfellow of
the Lawrence Berkeley Laboratory, Earth
Sciences Division and Mark Gowdy, staff of
the Central Valley Regional Water Quality
Control Board.

Dr. Stringfellow has a Ph.D. in,
Environmental Sciences and Engineering
from the University of North Carolina at
Chapel Hill; an M.S. in Microbiologyfrom
Virginia Polytechnic Institute; and a B.S. in
Environmental Health from the University of
Georgia. His teaching and research experience
includes the University of Pacific, the
Lawrence Berkeley National Laboratory, and
the University of California, Berkeley. His
research and publications focus on
microbiological processes important to
eutrophication, DO management, and
environmental remediation.

Mr. Gowdy holds a B.S. in Civil Engineering
from the University of Illinois, and an M.S. in
Environmental Engineering from the Illinois
Institute of Technology. He is a Water
Resources Control Engineer working in the
San Joaquin River TMDL Unit, focusing on
planning and policy to address dissolved
oxygen and eutrophication problems in the
watershed.



The dissolved oxygen interviews were supplemented with the following sources:

Quinn, W.T., Stringfellow, W.T'., and Hanlon, J. (2003). Real-Time Management of Dissolved
Oxygen in the San Joaquin River Deep-Water Ship Channel. Lawrence Berkeley Laboratory, Earth
Sciences Division, Environmental Remediation Technology Program, Research Summaries 2002 —
2003. Available at: http://www-esd.lbl.cov/research sums 02-03/environmental/quinn.html, last
accessed on 6/25/2007

The San Joaquin River Dissolved Oxygen TMDL Technical Working Group’s website:
http://www.sjrdotmdl.otg, last accessed on 7/2/2007

Suisun Marsh Program, 2006. Update on Suisun Marsh Plan, October, 2006. Available at:

https://www.delta.dfg.ca.gov/suisunmarsh/charter/docs/Suisun Marsh Newsletter Oct 2006.pdf,

last accessed on 7/2/2007

Additional information on the Suisun Marsh Program is available at: http://www.iep.ca.gov/suisun
last accessed on 7/2/2007
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Problem

Mercury concentrations in some fish species in
the Delta and San Francisco Bay are high
enough to warrant fish advisories for human
consumption. Studies of mercury in wildlife also

indicate that there is cause for concern.

METHYL MERCURY HOT ZONES IN SEDIMENTS & FISH
Mercury-enriched sediment contaminates SACRAMENTO-SAN JOAQUIN RIVER WATERSHED, DELTA AND SUISUN BAY
extensive downstream reaches of streams \
and rivers, adjoining floodplains, and the e
Bay-Delta Estuary. Concentrations of
. . MeHg IN SEDIMENT
methylmercury in some resident fishes >1 PPB
exceed 0.3 mg/ kg (parts per million) wet MeHg IN LARGEMOUTH BASS
weight, the U.S. Environmental Protection 705 PRI
. . . MeHg IN SILVERSIDES
Agency's fish-tissue critetion for protecting >0.4 PPM
the health of humans who consume fish ::H_gol: SILVERSIDES f“f
(Weiner et al, 2003). The Delta and many of
its tributaries are on the State Water Board’s
303 (d) list.of impaired water bodies
because of mercury contamination. o vitam ‘i‘x e
Mercury in various, primarily inorganic, o fof =R
forms is transformed into methylmercury 1
by bacteria in the environment. This DELTA
methylmercury, initially present at very low NORTH
concentrations, enters the aquatic food web | SF BAY :
and can accumulate to potentially ‘:i
dangerous levels in fish at the top of the TOTAL MERCURY IN SEDIMENT -
food chain (such as Striped Bass and 1 e
Largemouth Bass). <0.2 PPM Y
. . . »0.2 PPM
The State of California has issued health
advisories for fish consumption due to .
mercury contamination for a number of
water bodies in the Delta and its ’
watersheds. Exposure to methylmercury is
of greatest risk to children and developing
fetuses therefore health advisories are more
stringent for children and women of child
bearing age. Although mercury Although mercury is found at levels of concern
concentrations in fish vary geographically in | throughout the Bay-Delta system, monitoring of sport
the Bay-Delta system, there are levels of fish (Largemouth Bass) and prey species

concern in all areas. The mercury problem
in the Delta started with the Gold Rush and
has continued to the present. It will take a
substantial and sustained effort to

(Silversides) indicate that methylmercury production
is highest in Delta tributaries. (CALFED Science
Program 2005)

significantly reduce mercutry concentrations
in Delta fish.
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Sources and Causes

Much of the mercury present in Bay-Delta
watersheds is the legacy of nineteenth century
mining activity. Mercury extracted from mines
in the Coast Ranges was used to recover gold in
the placer mining operations of the Sierra
Nevada. There are numerous former mercury
mine sites that currently discharge mercury into
Delta tributaries, and the tributaries themselves
have mercury contaminated sediments. Former
gold mining sites also discharge mercury; many
of these are located upstream of popular fishing
reservoirs. Atmospheric deposition, important
in other regions because of emissions from coal
fired power plants, has not gotten as much
attention in California until recently, when
emissions from oil refineries and other industrial
sources were considered. Municipal wastewater
discharges contribute a much smaller fraction of
the mercury load, but receive a great deal of

attention because their discharges are already
regulated for other pollutants.

The pathway between inorganic mercury release
into the environment and the toxic effects of
mercury is complex and highly variable. The key
step in this process is thought to be the
conversion of inorganic mercury into
methylmercury by bacteria. The significance of
different sources depends in part on the relative
ease that bacteria can take up mercury and
convert it to methylmercury. Atmosphetic
sources are known to be more readily converted
to methylmercury, which is why questions are
being asked about releases from combustion
sources. Concerns that municipal wastewater
may be more readily methylated have led to
applied studies to determine if this is the case.

Possibly more important than the availability of
different mercury sources is the areas where
transformations to methylmercury take place.
The hotspots for this transformation process
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algae and subsequent biomagnification in the food web.

(Figure from Report by Tetra Tech on behalf of the Clean Estuary Partnership.)
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are anoxic or oxygen poor sediments, because
the bacteria that produce methylmercury thrive
under these conditions. Wetlands have long
been known as habitats where mercury is
methylated but recent studies have shown that
not all wetlands are the same. Some produce ten
times more mercury than others. Some wetland
areas even appear to consume methylmercury.

An unexpected finding that came out of the
CALFED Mercury Project was the discovery
that the Delta appears to be a net sink for
methylmercury, rather than a source. The
pattern of water flow through wetlands appears
to be an important factor. Alternating wetting
and drying of soils and sediments also seems to
enhance methylmercury production.
Understanding the specific physical and
chemical factors that affect methylmercury
production is a key step towards resolving the
potential conflict between wetland restoration
and mercury contamination.

Most mercury is transported through the system
in or closely associated with sediment. Although
all parts of the Central Valley have some
mercury in the soils and sediment, some areas
such as the Cache Creek sediment basin and the
Yolo Bypass are known hot spots. Almost half
of the methylmercury load to the Delta comes
from the Yolo Bypass, which is less than 1% of
the watershed area. This disproportionately high
contribution makes reducing mercury inputs to
the Bypass from mining-impacted tributaries
such as Cache Creek a very high priority. Recent
findings show that other river floodplains are
also important methylmercury sources.

Methylmercury in the aqueous environment can
be broken down by sunlight, microbial activity,
bound to organic matter, or can be taken up by
living organisms. Methylmercury enters the
aquatic food web primarily through algae.
Because methyl mercury binds strongly to
proteins, it tends to be retained by living
organisms and its concentration increases at
each succeeding level of the food chain.

The CVRWQCB estimates that mercury
concentrations in Largemouth Bass can be
6,500,000 times higher than the concentration in
ambient water. Bass and other large predatory
fish in the Delta and its tributaries often have
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tissue concentrations in the range of 0.5 to 1.0
mg/kg while the proposed fish tissue standard is
0.24 mg/kg. Fish lower on the food chain like
sunfish and trout have much lower mercury
concentrations.

Since exposure to mercury in fish depends on
how much fish is consumed, the proposed
standard assumes a certain amount of fish
consumption. People who eat more fish are at
more risk for mercury toxicity. Mercury
advisories for fish provide recommended limits
on the amount of particular fish species people
should consume. Since children and women
who are or may become pregnant are at greater
risk, their recommended limits on fish
consumption are lower.

Because correcting the mercury problem will
take a long time, an important action area is
communicating to people who fish the Delta for
food about safe eating habits — i.e. what species
are considered safe, and what appropriate
consumption levels are for adult males, women
of child bearing age, and children. The
CALFED Mercury Project conducted a study to
find out more about the consumption habits of
people who fish the Delta for food, and to
determine the most effective communication
strategy.

Birds and mammals that eat fish are also at risk
from mercury contaminated fish. Fish make up
most of the diet of terns, grebes, Bald Eagles,
otters, mink, and many other birds and
mammals. Calculations by the CVRWQCB
based on the amount and type of fish consumed
indicate that the fish tissue standard to protect
wildlife should be neatly the same as the
standard to protect humans. However, the
science of mercury standards for wildlife
protection is still developing and there are
indications that mercury may be impacting
reproduction of some wetland bird species.
Unlike people, risk communication with wildlife
is not an option, so it is important to continue
working to reduce mercury to protect wildlife
resources.



Corrective Actions

The CALFED Mercury Strategy, completed
in 2004, organizes the state of knowledge and
identifies important next steps in closing
knowledge gaps and taking steps to reduce
mercury loads and methylmercury production.
While many of the important elements of the
CALFED Mercury Strategy have been
addressed, more effort on development and
implementation of management practices is
needed. In particular, it is important to move
forward on cleaning up old mercury mines and
restoring the downstream tributaries impacted
by mining waste. Developing sound, science-
based design and management guidance for
wetland restoration projects is another key issue
that needs funding to support implementation
of the Delta Total Maximum Daily Load
(TMDL) for Mercury and Methylmercury. While
considerable progress has been made on risk
assessment and communication, educating the
public about fish consumption advisories will
remain an ongoing need, and determining levels
of consumption is essential to setting goals for
target mercury concentrations in fish.

The Cache Creek TMDL and the Cache
Creek Settling Basin. As mentioned above,
Cache Creek has received focused attention
because it is a mining impacted watershed
upstream of the Yolo Bypass, a hot spot for
mercury methylation. A Total Maximum Daily
Load evaluation for Cache Creek has identified
cleanup of the Abbott and Turkey Run Mines as
a high priority in that watershed. Further
downstream, the Cache Creek Settling Basin
represents an opportunity to control loads on
the watershed scale by improving the ability of
the basin to trap sediments. For both upstream
and downstream solutions, the key is identifying
funding sources and working out legal issues of
liability that could ward off potential funding
partners.

Cleanup of other mine sites. Outside of the
Cache Creek Settling Basin, there are numerous
mercury and gold mining sites in need of
cleanup and abatement. Some may still have
existing responsible parties that require
regulatory action to move forward. The New
Idria Mercury Mine, which was at one time the
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second largest producer of mercury in North
America, is an example of a mercury mine with
identified potentially responsible parties.
Discharges from that mine threaten the
Mendota Pool and the San Joaquin River
watershed. Many other mines may not have
identifiable responsible parties, and so would
require some mechanism for public funding.
The application of mercury offset credits is one
funding mechanism being considered by the
State as a way of enabling municipal treatment
plants to undertake mine site cleanups or other
watershed projects in lieu of direct mercury
reductions from the treatment plants that may
be infeasible or provide little water quality
benefit. Regardless of the funding mechanism, a
key barrier to mine site cleanup by third parties
without direct responsibility is the assurance of
limited liability for “good Samaritans.”

Adaptive Management Guidance for
Wetland Projects. Restoration of wetland
habitat is a high priority for CALFED’s
Ecosystem Restoration Program. The CALFED
Mercury Project made considerable progress on
some of the basic science questions about
wetlands. This new information needs to be
incorporated into specific guidance for the
design, management, and monitoring of wetland
restoration projects. Stakeholders with an
interest in wetland restoration have also raised
the issue of whether the responsibility for
funding continued wetland BMP evaluation and
improvement lies with the wetland owners and
restorers, or if it is more appropriate to apply
federal and State funds to address this natural
resource issue.

Biosentinel, fish tissue, water and sediment
monitoring. Because of the complexities of
mercury transformation and bioaccumulation,
“biosentinels” are important indicators of
problem areas. The ideal biosentinel organisms
are small, so that they respond to relatively short
term changes (i.e., months), and don’t move
around a lot, so they reflect localized conditions.
Clams and inland silversides are some
biosentinels that have been used in the
CALFED Mercury Project. Monitoring of larger
fish provides information on the risk of
exposure to human and wildlife consumers.
Monitoring water and sediment helps identify
mercury loads and areas where mercury is



transformed to methylmercury. All of these
monitoring tools need to be applied regularly
and for a long period of time throughout the
CALFED solutions area. During Stage 1, the
information these monitoring tools provided
enabled the development of a rational science-
based strategy for managing mercury.
Subsequent Stages should to continue to make
monitoring funds available to ensure that
mercury reduction programs initiated continue
to make progress.

Study and model potential effects of
changes to Delta hydrodynamics on organic
carbon, sulfate, and mercury methylation.
An important issue raised in the Delta Mercury
TMDL is the role of organic carbon and sulfate
on mercury methylation. Organic carbon feeds
bacteria that methylate mercury, and those same
bacteria depend on sulfate to respire carbon.
Changes in the loading of organic carbon and
the concentration of sulfate can cause dramatic
increases or decreases in mercury methylation
rates. This means that projects that cause major
water diversions from the Delta, especially ones
that increase the relative amount of water
coming in from the San Joaquin River, will need
to conduct proper environmental impact
assessments on how proposed actions would
affect mercury methylation and
bioaccumulation.

Conduct Wildlife Assessments. Assessments
funded by the CALFED Mercury Project have
provided important information on endangered
species that are currently at risk due to mercury
exposure. These species include the Least Tern
and the Clapper Rail, among others. Wildlife
monitoring should continue in conjunction with
ecosystem restoration projects to ensure that
improved habitat is accompanied by species
survivability.

Support efforts of the Department of Public
Health (DPH) to educate the public about
fish consumption guidelines. One of the
most effective, immediate actions that can be
taken to reduce risk to people is to ensure that
they can access and understand consumption
guidelines. Risk communication efforts like the
CALFED partnership with DPH are an
essential component of a mercury program.
These efforts should target both subsistence and
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recreational fishing populations, and bridge any
language gaps encountered. In addition to the
DPH, County Public Health Departments can
be useful agents of outreach to local
communities.

Assess atmospheric emissions and
deposition rates. Some mercury deposition
monitoring has been undertaken in the San
Francisco Bay Area, but more is needed on a
statewide level. The San Francisco Bay Regional
Water Quality Control Board recently required
mercury air emissions monitoring information
from Bay Area oil refineries. Other stationary
sources around the State may need to be
investigated.

Conduct pilot studies to evaluate the
benefits of managing dissolved oxygen to
reduce mercury in fish. Low oxygen is a
known risk factor for mercury methylation. The
Santa Clara Valley Water District has recently
demonstrated through pilot studies that aeration
of their reservoirs can reduce methylmercury.
Pilot studies in the CALFED solution area
should target areas with low dissolved oxygen,
such as the Stockton Deep Water Ship Channel
and some reservoirs, to evaluate whether this is
a useful strategy to reduce mercury in fish.



For more information

This fact sheet was developed based on information presented at the CALFED Ecosystem Restoration
Programs Second Annual Mercury Review Workshop in Sacramento, California, April 23 — 25, 2007. Follow up
interviews were conducted with Patrick Morris and Chris Foe of the Central Valley Regional Water Quality
Control Board, and Carol Atkins of the California Department of Fish and Game. Dr. Foe has a Ph.D. in
Aquatic Ecology from UC-Davis, and has worked at the CVRWQCB for twenty years. Mr. Mortis is a civil
engineer with 14 years experience at the CVRWQCB in permitting, mines, and for the past five years, mercury
TMDLs. Ms. Atkins has an M.S. in Soil Science and Plant Nutrition. She has worked at the State Department
of Food and Agriculture, the State Water Resources Control Board, the CVRWQCB, CALFED and has done
consulting for various local agencies through Harris and Company.

Interviews were supplemented with the following citable sources to develop this fact sheet:

Wiener, . G., C. C. Gilmour, and D. P. Krabbenhoft (2003) Mercury Strategy for the Bay-Delta Ecosystem: A
Unifying Framework for Science, Adaptive Management, and Ecological Restoration. Final Report to the
California Bay Delta Authority. Sacramento, CA Available at:
http://science.calwater.ca.cov/pdf/MercuryStrateeyFinalReport.pdf, last accessed 8/14/2007.

Wood, M.L., Foe, C., and Cooke, J., 2006, Sacramento — San Joaquin Delta Estuary TMDL for Methylmercury,
Staff Report, Draft Report for Scientific Peer Review, Regional Water Quality Control Board — Central Valley
Region. Available at: http://www.waterboards.ca.gov/centralvalley/programs/tmdl/deltahg.html, last accessed

8/09/2007.

Conceptual Model of Mercury in San Francisco Bay. Produced by Tetra Tech on behalf of the Clean Estuary
Partnership, January 16, 2006. Available at http://www.cleanestuary.com/publications, last accessed
8/16/2007.

Mercury Technical Memorandum. Produced by Brown and Caldwell on Behalf of the South Bay Salt Ponds
Restoration Project, August 4, 2004. Available at

http://www.southbayrestoration.org/pdf files/Final%20BC%20Mercury%20Technical%20Memo%20Aug%?2
04%202004.pdf, last accessed on 8/16/2007.

Other web resources

The USGS has general information on methylmercury contamination at

http://toxics.usgs.gov/definitions /methylmercury.html, last accessed on 8/9/2007, and information on

mercury mines in the Bear and Yuba River watersheds at: http://ca.water.usgs.gov/mercury/bear-

vuba/info.html, last accessed on 8/16/2007.

The San Francisco Estuary Institute posts frequent updates on mercury research and holds an annual mercury
coordination meeting: http://www.sfei.org/rmp/mercury newsletter/HgNews home.html, last accessed

8/16/2007.

Reports produced by the CALFED Mercury Project are available at: http://loer.tamug.tamu.edu/calfed/, last
accessed on 8/16/2007.

The San Francisco Bay Clean Estuary Partnership has produced several reports on mercury TMDL
implementation, including a work plan for managing abandoned mines in the Bay Area. These reports are
available at http://www.cleanestuary.com/publications/index.cfm#Mercury, last accessed 8/14/2007.

Information on the San Francisco Bay Regional Water Quality Control Board’s mercury TMDL can be

obtained from http://www.waterboards.ca.gov/sanfranciscobay/TMDL/sfbaymercurytmdlhtm, last accessed
on 8/16/2007.
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Problem USEPA standard of 7.9 ng/g, there is
substantial scientific evidence indicating that
Selenium is a dietary requirement in most this standard is not protective enough and
higher organisms, but can also bioaccumulate more stringent standards for the Bay-Delta
to levels that threaten the health of wildlife are being considered. As discussed below,
species, their predators, and their consumers. some industrial point sources of selenium
In the San Francisco Bay-Delta, the resource have been reduced during the last decade.
issue at stake is the health of fish that forage However, changes in the food web
the bottom, especially sturgeon. Bottom (specifically, invasion of the Asian clam P.
dwelling invertibrates such as the Dungeness Awumerensis) and the potential for increased
crab may also be at risk. Right now, selenium loads from agricultural sources mean that the
concentrations in sturgeon are just above the future of the sturgeon as a viable fisheries
monitoring threshold of 5.9 ng/g. While resource is still at risk.

these concentrations are below the current

e SOURCES OF SELENIUM TO SAN FRANCISCO BAY
N ORGAMIC SELEMIUM
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WASTE WATER TREATMENT, PLANT

==

DIVERSHOMNS ’ I ‘|' I !

CHL'REFINERY b

DELTA - SRR EFFLUENT T

CARQUINET STRAIT

S ACRAMENTO
RIVER

Suisun Ba

HORTHERM U SAN [FRANMCISCO, BAY)

)
The main sources and chemical forms of selenium that discharge to the San
Francisco Bay — Delta. Oil refinery discharges, which have been dramatically
reduced, are predominantly selenite (a form with higher ecological risk).
Agricultural drainage is predominantly selenate, a form with lower ecological risk.
Water management and drainage choices will play a critical role in the future of
selenium loadings to the Bay. Figure modified from Abusaba and Ogle (2005).
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Sources and Causes

Selenium is a naturally occurring trace element
that shares many chemical properties with
sulfur. The soils and the shale oils of the San
Joaquin Valley contain selenium as a result of
the pre-historic presence of an inland sea.
Selenium is mobilized primarily by two human
activities, both of which have seen dramatic
reductions over the past decade. Oil refining
mobilizes selenium during the sulfur removal
process, creating elevated selenium
concentrations in oil refinery discharges.
Irrigated agriculture mobilizes selenium from
the selenium-rich soils in the western San
Joaquin Valley, and it accumulates to
potentially harmful levels in the tile drainage
water from that area. The presence of
selenium makes drainage management in
these areas considerably more difficult.

Selenium bioaccumulation in organisms is
further complicated in that some forms of
selenium have a much greater tendency to
accumulate than others. The form of selenium
most common in agricultural drainage is
selenate, the chemical analogue of sulfate. Of
all the forms of selenium, selenate has the
lowest ecological risk of bioaccumulation and
toxicity, and is mitigated by sulfate, which is
taken up by the same mechanisms.

Selenate can be converted to selenite in
chemically reducing environments, such as
wetlands and organic-rich, stagnant waters.
Selenite is bioaccumulated much more readily
than selenate. Selenite is the form of selenium
most common in refinery discharges.

Selenate and selenite taken up by terrestrial
and aquatic plants is incorporated into
proteins by substitution for sulfur amino
acids. This “bio-transformation’ leads to the
many different forms of “organo-selenium,”
which pose the greatest ecological risk. In
terms of the accumulation in filter feeders like
clams, organo-selenium attached to particles
appears to be the most problematic. This is
important because there is evidence that
sporadic inputs of particulate organoselenium
from the Delta may be initiated by water
management activities.
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Geographic Extent

The main areas of concern for selenium
impairment within the Delta are in the
northern reach of San Francisco Bay and
Suisun Bay. The Sacramento and San Joaquin
Rivers are the two largest rivers contributing
to the Delta. The San Joaquin River
experiences higher concentrations of selenium
than the Sacramento River, yet flows in the
Sacramento River dwarf flows coming from
the San Joaquin River, an important factor
when considering selenium loading,.

Selenium is more likely to accumulate in
Suisun Bay than the Delta due primarily to
food web complexity. The magnification of
bioaccumulative pollutants like selenium and
mercury is greatest in complex food webs.
The food web of Susiun Bay tends to be more
complex, i.e., there are more trophic levels
and interconnections, than in the Delta.

Similarly, while portions of the San Joaquin
River watershed produce elevated selenium
concentrations in surface water, the selenium
is in the selenate form. The primary concern
with food chain exposure tends to be
downstream of source waters, where selenium
is transformed from selenate to selenite and
bioaccumulated. As a protective measure, the
State Water Board regulates the discharge of
selenium from agricultural drainage, and
current monitoring studies are under way to
evaluate whether selenium in the food chain is
a problem in these upstream watersheds.

Sporadic inputs of particulate selenium from
the Delta to the northern reach of the San
Francisco Bay were discovered recently. These
are likely caused by episodic discharges in this
area, which has complex circulation. These
inputs need to be investigated further.

Conceptual Model

The conceptual model for selenium has
evolved over time in three stages. In the eatly
1980s, little was known about selenium in the
Bay-Delta ecosystem. When high selenium
concentrations were observed in diving ducks
and sturgeon in the Delta, the initial



conceptual model focused on agricultural new conceptual model noted the reductions

drainage discharges, based on the experience from refineries, but focused on changes in the
in the San Joaquin River watershed. Over a food web and selenium releases from
ten-year period, a local source of bioavailable agricultural sources as contributing to the
selenium (selenite) was traced back to the Bay continuing selenium issue.

Area olil refineries. The conceptual model ) )

evolved to a second phase, incorporating Corrective Actions

these newly identified sources, with particular
attention on the more bioavailable form of
selenite. Based on this

Load reductions from point sources to the
San Francisco Bay and nonpoint sources to
the San Joaquin River have been successful,
and there is some progress at the federal
(EPA/USFWS) level in the area of standards
development. USEPA national and state
actions will set fish tissue concentration goals
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The figure above, from Presser and Luoma (2007), shows how tissue concentrations of
ducks, fish, and clams are forecast to respond to different selenium loading scenarios
from the San Luis Drain. The forecast scenarios for low flow conditions during a dry

year are compared to risk assessment guidelines.

) ) that are protective of ecosystem health.
understanding, The San Francisco Bay Water

Board compelled the refineries to reduce their Management questions that will need to be
selenium loads. In the third phase, after load addressed when implementing the new fish
reductions by the refineries, the selenite peak tissue criterion include:

disappeared, but monitoring still showed
contamination problems in the food web. The
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e What is the most appropriate way to
dispose of agricultural drainage from
high-selenium areas?

e  Given that wetlands can biotransform
selenate to forms having higher risk,
how can we protect ecosystem
restoration projects from high-
selenium waters?

e How will water conveyance decisions
affect movement of selenium into
and out of ecologically sensitive
areas?

e  Are further point soutce reductions
needed in Suisun Bay?

A current action path being investigated is
providing drainage service to agricultural
operations in the San Joaquin Valley.
Drainage service, while necessary to ensure
the long-term sustainability of these lands for
agricultural production, was stopped due to
selenium effects on waterfowl. The San Luis
Drain Reevaluation was completed recently by
the USBR and recommended “in-valley”
disposal as a preferred alternative for a
drainage solution. However, that solution may
conflict with regional strategies to manage salt
accumulation in the Central Valley. One
potential solution under investigation is an
arrangement to transfer the USBR
responsibility of managing drainage to the
Westlands Irrigation District. This would have
the benefit of moving accountability for
drainage management to landowners that are
more directly regulated by the CVRWQCB.
Such an action may also point more to an in-
valley solution. Regardless of the outcome of
that decision, dischargers of selenium-laden
agricultural drainage will need to meet a 5
ug/L objective in tributaties to the San
Joaquin River by October 2010.

Next Steps

A massive amount of selenium exists in the
soils of the western San Joaquin Valley.
Consequently, the key issue is transport of
this selenium from the San Joaquin Valley

through the Delta and into the Bay. Recent
water conveyance proposals could have the
net result of moving greater amounts of
selenium into the Bay—Delta because of
increasing flow proportions from the San
Joaquin side and/or decreasing flow
proportions from the Sacramento side. As
with mercury concerns, thorough analysis and
review will be required to assess the effects of
any major water conveyance ot storage
projects. Monitoring is also needed, to detect
potential risks resulting from selenium loads
and to further refine our understanding of the
problem. Finally, a commitment to action is
needed to respond to risk indicators if they
are triggered.

Next steps that were specifically highlighted
by experts interviewed for this fact sheet
include:

e Supporting USEPA’s development of
a tissue-based standard for selenium;

e Supporting the SWRCB development
of an implementation plan for a
USEPA promulgated standard,;

e Ensuring that peer research and
monitoring reports directed at
solutions undergo thorough external
scientific peer review;

e Providing adequate funding for
monitoring to detect threats to the
ecosystem as a result of decisions
about drainage service, water
conveyance and storage, and
ecosystem restoration; and

e  Establishing a commitment to take
clearly defined actions if monitoring
detects significant threats.

e  Supporting the initiative by the
Central Valley Water Board to find a
solution to the salt problem in the
Central Valley, an issue which is
directly linked to the selenium issue
of agricultural drainage

For more information



This fact sheet was developed based on an author of more than 160 peer-reviewed

interview with Dr. Samuel N. Luoma of the publications. He wrote the textbook

United States Geological Survey. Dr. Luoma Introduction to Environmental Issues in 1984; is an
has a B.S. and an M.S. in Zoology from editorial advisor for the highly respected
Montana State University, and a Ph.D. in Marine Ecology Progress series; and is editor of
Marine Biology from the University of Marine Environmental Research.

Hawaii. He is a Senior Research Hydrologist
with the US Geological Survey. Since 2000 he
has served as the first Lead Scientist for the
CALFED Bay-Delta program. His specific
research interests are in the bioavailability and
effects of pollutants in aquatic environments
and developing better ways to merge
environmental science and policy. He is an

The interview was supplemented with the following citable sources to develop this fact sheet:

Presser, T. and S. N. Luoma (2007). “Forecasting Selenium Discharges to the San Francisco Bay-
Delta Estuary: Ecological Effects of a Proposed San Luis Drain Extension.” United States
Geological Survey, Water Resources Division, Menlo Park, California. Professional Paper
#1646. Available at http://pubs.usgs.gov/pp/pl646/ .

Abusaba, K.E. and Ogle, S. (2005). Seleninm in San Francisco Bay: Conceptual Model Impairment Assessment
Report. Prepared on behalf of the Clean Estuary Partnership, Oakland, California. Available
at http://www.cleanestuary.com.

Linville, R. G., S. N. Luoma, et al. (2002). "Increased selenium threat as a result of invasion of the

exotic bivalve Potamocorbula amurensis into the San Francisco Bay-Delta." Aquatic
Toxicology 57(1): 51-64.

Purkerson, D. G., M. A. Doblin, et al. (2003). "Selenium in San Francisco Bay Zooplankton:
Potential Effects of Hydrodynamics and Food Web Interactions." Estuaries 26(4): 956-969.

Stewart, A. R., S. N. Luoma, et al. (2004). "Food Web Pathway Determines How Selenium Affects
Aquatic Ecosystems: A San Francisco Bay Case Study." Environmental Science. and Technology
38(17): 4519-4526.

Web resources

Information on current regulatory approach to managing selenium loads in the San Joaquin River is
available on the CVRWQCB website, last accessed on 7/2/2007:

http://www.waterboards.ca.gov/centralvallev/programs/tmdl/selenium.htm

Information on regulatory concerns about selenium accumulation in watersheds of the San Joaquin
River can be found in the Grasslands Marshes Selenium TMDI., which is also available on the
CVRWQCB website, last accessed on 7/2/2007:

http:/ /www.waterboards.ca.gov/centralvallev/programs/tmdl/grasslands-se/index.html

Monitoring information from the Grasslands area is available from the United States Geological
Survey, last accessed on 7/2/2007:
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http:/ /wirc.usgs.cov/research /contaminants/STSaiki4.htm

The environmental documentation for the San Luis Drain reevaluation can be found at the USBR
website at, last accessed on 7/2/2007:

http://www.usbr.gov/mp/nepa/nepa projdetails.cfm?Project 1ID=61

A presentation on the outcome of the San Luis Drain reeavaluation is available on the CALFED
website at, last accessed on 7/2/2007:

http://calwater.ca.cov/BDPAC/Subcommittees/DrinkingWater/DWQP Meeting Notes 7-

22-05/San Luis Drainage 7-22-05.pdf

The USEPA position on the San Luis Drain reevaluation can be found at, last accessed on 7/2/2007:

http://www.epa.gov/region09 /nepa/letters/san-luis-deis-re-evaluation.pdf

USFWS concerns over re-opening the San Luis Drain are summarized at, last accessed on 7/2/2007:

http:/ /www.fws.gov/pacific/ecoservices/envicon /pim/reports/Sacramento /San%20Luis.html

Information on the Orange County Nitrogen Selenium Management Program can be found at:

www.ocnsmp.com, last accessed on 7/2/2007
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Pesticides

Problem

A pesticide is any substance or mixture of
substances intended for preventing,
destroying, repelling, or mitigating any pest.
Though often misunderstood to refer only to
insecticides, the term pesticide also applies to
herbicides, fungicides, and various other
substances used to control pests. The
pesticides of concern in the Delta are
primarily insecticides but herbicides are also
frequently detected.

In the Bay-Delta region, the known pesticides
of concern include diazinon, chlorpyrifos,
pyrethroids, and the legacy organochlorine
pesticides although any pesticide that
contributes to water column or sediment
toxicity is potentially of concern. These
substances are known to have adverse impacts
on aquatic organisms of, in the case of the
organochlorine pesticides, birds and
mammals. Studies in the mid-1990 showed
that two commonly used organophosphorus
pesticides, diazinon and chlorpyrifos, can have
acute affects on aquatic organisms. A
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number of pesticides that came into wide-
spread use in the 1980’s appeared in Central
Valley waterways particularly during periods
of high winter flows. Monitoring in the the
early 1990s confirmed the presence of
diazinon and chlorpyrifos at levels of concern
in Delta waters.

Diazinon and chlorpyrifos have caused acute
toxicity to aquatic organisms (primarily small
crustaceans) in tests of Delta surface water.
The pyrethroid pesticides, common
replacements for the now more tightly
regulated diazinon and chlorpyrifos,
accumulate in sediment and can impact
bottom dwelling organisms. The legacy
organochlorine pesticides, like DDT and
related compounds, bioaccumulate in aquatic
food chains.

Pesticides that bioaccumulate may affect
species at the top of the food chain by
hindering natural survival activities, such as
avoiding predators or fighting off disease.
Exposure to pesticides for extended periods
of time may have long term effects, such as
developmental problems.

Sources and Causes

Pesticides are applied in both
urban and agricultural settings, to
control insects and other pests.

Sifioution Senson Pesticides move through the air
[ Dormant Spray Season

and are mobilized by irrigation
watetr and stormwater. Some
pesticides adhere to and are
transported with sediment.
Pesticides enter watershed creeks,
canals, and rivers, and Delta
waterways through rainfall,

pesticides. (CVRWQCB 2007)

Annual agricultural use of diazinon has declined
with increased regulation and shifts to alternative

stormwater runoff and irrigation
return flows.




Geographic Extent

The Sacramento, San Joaquin, and Feather
Rivers, the Delta, and numerous agriculturally
dominated streams in the Central Valley are
either listed as impaired or are currently
covered under an existing Total Maximum
Daily Load (TMDL) for pesticides. Smaller
agriculturally dominated waterways are
particularly vulnerable to toxicity from
pesticides. Although agriculture is considered
the primary source of pesticide impairment in
the Central Valley and Delta, urban sources
are also locally important. Some of the highest
pesticide concentrations have been observed
in urban creeks and sloughs receiving urban
runoff.

Wherever monitoring has been done on urban
creeks in the Central Valley pesticides or their
effects have been observed. Most of this
monitoring has been done in Stockton and
Sacramento so most of the listings of
impaired water bodies are in these
metropolitan areas. This is similar to the
pattern observed in the more heavily
urbanized San Francisco Bay Area where a
pesticide TMDL covers all urban creeks.

Conceptual model

Along with the location and manner of use,
the physical and chemical properties of
pesticides determine their distribution and
effects in the environment. A small fraction of
the pesticides applied to agricultural land and
urban areas finds its way into runoff and
irrigation return flows. The water then runs
off into urban or rural streams, canals, or
other waterways, and then flows into and
through tributary streams and the Delta.
Pesticide impairment is more likely in the
smaller streams and water bodies closest to
the source.

Contamination of surface waters can occur
even if all directions and rules for application
are followed. Pesticides can volatilize into the
air and may then be picked up by rainfall.
Pesticides on plants, soil, and other surfaces
can be washed off by rain or subsequent
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irrigation. Pesticides adhering to soil particles
can be carried downstream by erosion.

The biological effects of a pesticide are a
function of its chemical properties, exposure
to the pesticide, and the physiology of the
organism. Organisms vary widely in the
susceptibility to the toxic effects of pesticides.
Small crustaceans and aquatic insects tend to
be the most vulnerable to insecticides.
Toxicity means any observable adverse effect
on an organism. In aquatic toxicity tests this
can be mortality (acute toxicity) or other
effects such as reduced reproduction or
growth (chronic toxicity).

Pesticides vary in their affinity for particulate
matter, solubility, and their lifetime in the
environment. For example, diazinon is
relatively soluble in water, does not adhere
strongly to sediments and is not particulatly
persistent in the environment. It is commonly
found in the water column within a few days
or weeks of application. Diazinon and related
pesticides are frequently associated with
observed water column toxicity to aquatic
crustaceans. Pyrethroid pesticides have a high
affinity for sediment and so have been
identified as the cause of toxicity to bottom
dwelling organisms. Some pyrethroid
pesticides are also highly toxic to fish.

The now banned organochlorine pesticides
such as DDT and chlordane are neatly
insoluble in water and adhere tightly to soil
particles. They have a strong tendency to
bioaccumulate through the food chain.
Although it was taken off the market in 1972,
DDT is still found in sediments, fish, and
human tissue samples. DDT is known to have
adverse effects on animal reproduction and is
a probable human carcinogen. Although
ubiquitous in sediments and commonly found
in fish and animal tissues, these legacy
pesticides are generally not found at harmful
levels in the Delta.

In addition to the mortality, reproductive and
growth effects, and carcinogenicity, pesticides
can have other adverse effects on aquatic
organisms. Toxic substances can reduce the
physical performance of organisms, such as
swimming ability, and can affect behavior. For



example, recent studies have shown that very
low concentrations of some pesticides can
impair the sense of smell of salmon. The
chronic low level effects of pesticides on fish
populations are not well understood.

Corrective Actions

The identification of toxicity in ambient
waters associated with diazinon and
chlorpyrifos, previously two of the most
widely used agricultural and household
insecticides, lead to the regulatory actions by
the SWRCB and RWQCB. TMDL’s are used
to amend basin plans to regulate pesticides
and other pollutants. Since pesticide sale and
use in California is under the control of the
Department of Pesticide Regulation (DPR),
the Central Valley Regional Water Quality
Control Board and DPR have worked
together to develop pesticide control
programs. These programs have resulted in
the placing of additional instructions for best
management practices in the labeling for the
several pesticides. Research, outreach, and
education through CALFED funded projects
and other agencies such as the UC

Cooperative Extension and county
agricultural commissioners are helping
farmers and homeowners to reduce pesticide
pollution.

At the national level, the EPA has also taken
action to reduce water pollution by diazinon
and chlorpyrifos. Both pesticides now have a
reduced list of approved agricultural uses and
diazinon has been removed entirely from
household pesticide products.

The Irrigated Lands program established a
discharge permit waiver for agricultural
dischargers who voluntarily join a coalition
groups. The program requires that the
coalitions monitor and report on the
condition of their receiving waters. The
individual farmers and coalitions are also
required to implement feasible management
practices to prevent water quality impacts and
to take corrective action if monitoring
indicates a problem.

The current regulatory framework appeats to
have functioned reasonably well in dealing
with identified pesticide problems. Recent
studies have shown a significant drop in
diazinon and chlorpyrifos use and ambient
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concentrations (CVRWQCB 2006). The
magnitude, occurrence, and duration of
toxicity due to diazinon and chlorpyrifos have
also decreased considerably since the eatly
1990s.

Although diazinon and chlorpyrifos use has
decreased, it appears that growers have shifted
to other pesticides. The use of pyrethroid
pesticides in agricultural and household
products has increased.

The Interagency Ecological Program has
performed extensive toxicological testing in
and attempt to determine the cause of the
historically low levels of pelagic fish species.
In contrast to monitoring in the early 1990s
which frequently found 100% toxicity to test
organisms in the San Joaquin and Sacramento
Rivers, monitoring in the last few years has
found only occasional and low levels of
toxicity. The evidence that toxicity from
pesticides (or other contaminants) is a
significant contributor the current decline in
Delta pelagic fish species is still inconclusive
(Armor et al, 2005).

Next Steps

New pesticides are continually entering the
market and research on the effects of
pesticides on aquatic life continues to give
reason for concern about pesticide impacts.
The CVRWQCB is developing a TMDL and
Basin Plan Amendment that will cover all
pesticides in the Delta and its Central Valley
tributaries. This will forego the arduous
individual pesticide compound regulatory
approach used in the past.

The CALFED agencies should continue to
work through the existing Irrigated Lands and
Stormwater programs to monitor for potential
pesticide impairment associated with these
non-point sources. The SWRCB and RWQCB
should also continue to work with the DPR
and EPA to prevent pesticide impairment
through the pesticide use regulatory processes.

The CALFED agencies should continue to
support and possibly expand the current level
of IEP pesticide and toxicity monitoring.
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Toxicity is often short-lived and may not be
captured by a low frequency monitoring
program. It is also essential that a sufficient
level of funding be continued for assessment
and research into the linkage between water
quality and population level effects like the
Pelagic Organism Decline.

For More Information

This fact sheet was developed based on
interviews with Dr. Inge Werner of the
Department of Anatomy, Physiology and Cell
Biology, School of Veterinary Medicine,
University of California, Davis and Joe
Karkoski, staff of the Central Valley Regional
Water Quality Control Board for seven years.

Dr. Werner has a Ph.D. in Zoology and
Toxicology from the University of Mainz,
Germany; an M.S. in Limnology from
Universities of Freiburg, Germany; and has
conducted Post-doctorate research in Aquatic
Toxicology at the University of California,
Davis. Her research and publications focus on
aquatic toxicology, organophosphorus
pesticide toxicity and its effect on fish and on
alternative practices for reducing pesticide
impacts on water quality.

Mr. Karkoski holds a B.S. in Chemical
Engineering from Michigan State University.
His focus is on permitting specifically Total
Maximum Daily Loads (TMDL) and
pesticides in the Sacramento and San Joaquin
River valleys. He deals with the use of basin
plan amendments for point and non-point
sources of pesticides.



The following sources were also used to develop this fact sheet:

C. Armor, R.Baxter, B. Bennett, R. Breuer, M. Chotkowski, P. Coulston, D. Denton, B. Herbold,
W. Kimmerer, K. Larsen, M. Nobriga, K. Rose, T. Sommer, and M. Stacey. 2005. Interagency
Ecological Program Synthesis of 2005 Work to Evaluate the Pelagic Organism Decline (POD) in
the Upper San Francisco Estuary. Interagency Ecological Program.

Central Valley Regional Water Quality Control Board. 2006. Amendments to the Water Quality
Control Plan For the Sacramento River and San Joaquin River Basins For The Control of
Diazinon and Chlorpyrifos Runoff into the Sacramento-San Joaquin Delta. June 2006 Final Staff
Report

Smalling, K.L., J. L. Otlando, K.M. Kuivila. 2007. Occurrence of Pesticides in Water, Sediment,
and Soil from the Yolo Bypass, California. San Francisco Estuary and Watershed Science.

San Francisco Bay Regional Water Quality Control Board. 2005. Diazinon and Pesticide-Related
Toxicity in Bay Area Urban Creeks, Water Quality Attainment Strategy and Total Maximum
Daily Load (TMDL), Proposed Basin Plan Amendment and Staff Report.

Web resources

Information on the CVRWQCB TMDLs including the Central Valley pesticide TMDL project.
http://www.waterboards.ca.cov/centralvalley/programs/tmdl/pest-basinplan-amend/index.html

Information on the UC Integrated Pest Management program.
http://www.ipm.ucdavis.edu

Information on the SFBRWQCB urban crecks pesticide TMDL.
http:/ /www.waterboards.ca.gov/sanfranciscobay/TMDI./urbancrksdiazinontmdlLhtm

Information on the Pelagic Organism Decline studies.
http://science.calwater.ca.gov/pod/pod index.shtml
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Toxicity of
Unknown Origin

Problem

The presence of toxic substances in the Delta
and the Sacramento and San Joaquin Rivers is
of concern with respect to the health of the
ecosystem. Toxicity events can kill aquatic
species and reduce or eliminate the food
supply of many fish species.

The term “unknown toxicity” refers to
toxicity in a water sample that has not been
linked to specific chemicals. Depending on
the test type and species, the determination of
toxicity generally includes mortality, reduced
growth, or reduced reproduction for a specific
aquatic organism exposed to a water sample
over a standard duration of time.

Toxicity is determined through rigorous

Sacramento
River

Delta Waterways

Lower Stanislaus
River
Lower Stanislaus

. A/:/ e

San Joaquin
River

Figure 1: Water Bodies on the 303(d) List
for Unknown Toxicity Impairment
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laboratory procedures using standard USEPA
methods. Under the CALFED Bay-Delta
Program, the process of aquatic toxicity
testing begins by collecting samples at
strategically selected monitoring sites. Ina
laboratory setting, specific test species (a
minnow, a small crustacean, and a water flea)
are exposed to the samples for seven to ten
days to determine the effects of the sample
water on the test organisms. The number of
fatalities within the test species population is
observed and recorded. For a sample to be
reported as toxic, a reduction in the test
species’ survival (and in some cases, growth or
reproduction) observed must be statistically
significant as compared to a laboratory
control sample.

Causes of aquatic organism mortality are
oftentimes initially unknown. Numerous
chemicals and physical stressors in water can
contribute to mortality, making it difficult to
assess the direct cause of death. Two factors
that further complicate the determination of
the cause include: (1) additive toxicity can
result from the presence of more than one
toxicant and (2) toxicants may be diluted in
larger water bodies.

Currently, large portions of the Sacramento
and San Joaquin Rivers are impaired and are
included on the Clean Water Act Section
303(d) list for unknown toxicity. These
stretches are denoted on figure 1. These
rivers receive agricultural and urban storm
runoff, a wide variety of human-related and
natural stressors, including toxicants, are
found in these waters.

Sources and Causes

Known sources of toxicity are numerous and
varied. With increased anthropogenic
influences in the watershed, aquatic habitat
has become more exposed to toxicity from
various sources. Alteration of natural flow
patterns and land uses has added new sources



of natural and artificial toxicants to existing
aquatic habitats.

As urban and agricultural runoff flows over
land, it can transfer numerous compounds to
the ecosystem, including toxic pesticides and
metals.

Flow alteration and naturally occurring
elements may also contribute to toxicity.
When dredging or altering flow patterns,
sediment can re-suspend, which can be
problematic if a toxicant is bound to the
sediment. Some heavy metals (e.g., mercury)
and pesticides (e.g., pyrethroids) are examples
of toxicants that commonly bind to sediment.

Geographic Extent

Evidence of toxicity has been found in water
bodies throughout the Delta waterways and
the Sacramento and San Joaquin River Basins.
The toxicity signal in agriculturally dominated
upstream creeks and streams is typically
amplified because toxic compounds are higher
in concentration. Dilution in the larger water
bodies (e.g. Sacramento River and San
Joaquin River) has the potential to buffer the
effects of the numerous toxicants.

Conceptual Model

uptakes the contaminant, organism properties,
metabolism, the contaminant’s mode of
action, the exposure regime and effects of
contaminant mixtures ultimately determines
the toxic effects at the individual level.
Depending on the degree of effects at the
individual level, there could be population
effects that then drive the population size and
structure.

Corrective Actions

While toxicity is still present within the Delta
and many of its tributary water bodies, some
existing toxicants have been identified, which
has allowed for direct, proactive action.
Currently, the most important corrective
action is further understanding of toxicity
sources in the Delta. There is need for a
sustained, comprehensive contaminant and
toxicity monitoring program in the Delta.

The State of California provides the majority
of the funding for toxicity studies within the
Bay-Delta Region. Recently, the Delta Pelagic
Organism Decline (POD) has highlighted the
concern over toxicity within the Delta. In
response to the observed decline of the native
fish species within the Delta, the POD has
funded more Delta toxicity studies.

The concentration of a contaminant to
which an aquatic organism is exposed

Watershed

Chemical Use and Contaminant

Habitat Properties

Hydrodynamics
and Sediment

(i.e., exposure concentration) is driven by
watershed hydrology, chemical use and
origin, habitat properties, contaminant
properties, and hydrodynamics and
sediment transport. Among these, only
the watershed hydrology cannot be
controlled in some way. However, one
cannot determine the toxicity of a
contaminant or mixture of contaminants

Hydrology Origin Properties Transport
[ [ I I J
\
Exposure
Concentration
[
[ \ \
Contaminant . . Organism
Properties Habitat Properties Properties

Bioavailable
Concentration

using measurements of the exposure
concentration alone because toxicity

Organism
Properties

Contaminant Mode

Metabolism of Action

Exposure Regime

Contaminant
Mixture Effects

depends on how much of a contaminant
is available for the organism to take up
(i.e., bioavailable concentration). The
bioavailable concentration of a
contaminant depends on the contaminant
properties, organism properties, and the
properties of the habitat in which the
organism lives. Once the organism
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Data gathering is essential for uncovering the
cause of unknown toxicity. Increased
monitoring within the Delta and San Joaquin
and Sacramento Rivers has begun to take
place. As an example, the Central Valley
Regional Water Quality Control Board
manages the Irrigated Lands Conditional
Waiver (Ag Waiver) Program, which requires
water quality monitoring of agricultural
discharges in the Central Valley. The data
generated by the Ag Waiver Program indicates
that there is acute toxicity in the Delta and
upstream tributaries; however, there has been
only limited success in identifying the cause.

While the methods for identifying toxic events
are adequate, agencies are addressing
toxicology methods to improve accuracy and
reliability of the toxicity testing. Particular
issues of concern with current methods
include: (1) results of tests using indicator
species cannot be directly related to effect on
populations of species of concern, such as the
Delta smelt, and (2) the ability to determine
the cause of toxicity is limited by loss of
toxicity in a sample and inconclusive toxicity
identification evaluations. Corrective actions
to address these issues will increase the
reliability and effectiveness of toxicity testing.

Next Steps

Consistent funding for a comprehensive
monitoring program would allow for
identification of toxic events and causes
quickly allowing the agencies to address the
root causes of ecosystem toxicity.

Of great concern is the effect pollutants may
have which may not yield identifiable toxic
events. Exposure to certain pollutants causes
sub-lethal effects, such as decreased predator
avoidance or immune system suppression;
these effects are not addressed in the
regulatory framework and may have
significant effects on fish populations.
Studies undertaken by the Pelagic Organism

References:
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Decline program have shown little direct
toxicity within the delta; however, toxicants
may still play a role by reducing their
survivability within the ecosystem. Long term
and sub-lethal affects are important for the
survival of fish species and need to be better
understood and addressed when determining
ecosystem heath. The State and Federal
agencies should continue to support research
on the role of toxics in Delta ecosystems.

For More Information

This fact sheet was developed with the help of
Dr. Inge Werner of the Department of
Anatomy, Physiology and Cell Biology,

School of Veterinary Medicine, University of
California, Davis of UC Davis, Karen Larsen
of the Central Valley Regional Water Quality
Control Board, and Dr. Bruce Herbold of the
USEPA

Dr. Werner has a Ph.D. in Zoology and
Toxicology from the University of Mainz,
Germany; an M.S. in Limnology from
Universities of Freiburg, Germany; and has
conducted Post-doctorate research in Aquatic
Toxicology at the University of California,
Davis. Her research and publications focus on
aquatic toxicology, organophosphorus
pesticide toxicity and its effect on fish and on
alternative practices for reducing pesticide
impacts on water quality.

Dr. Herbold received his BA from UC
Berkeley, an MS from California State
University Los Angeles and his Ph.D from
UC Davis. His research has focused on native
and introduced fish species in Suisun Marsh
and the Delta. He has done work for the San
Francisco Estuary Project and with the
CALFED Bay-Delta Program. His duties at
USEPA have included the development of
water quality standards and studying the
impacts of water operations on Delta fish.



USEPA, 2002. Short-term Methods for Estimating the Chronic Toxicity of Effluents and Receiving
Waters to Freshwater Organisms. Fourth Edition. United States Environmental Protection Agency.

October 2002. http://www.epa.gov/region6/water/npdes/wet/wet methods manuals/ctf.pdf
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Drinking Water

Problem

The Delta is used as a drinking water supply,
either solely or partially, for over 23 million
Californians. For the past 50 years, the Delta
has been operated as a water supply system,
transporting natural and stored flows to two
major Delta intakes and several minor intakes.
Regulation of drinking water quality has also
evolved over this time period, from a focus
on the removal of turbidity and disinfection
of bacteria to a focus on the removal of
contaminants, disinfection of a broader
spectrum of microbials, and control of
harmful byproducts of the disinfection
process.

The Delta periodically contains significant
concentrations of the precursors — bromide
and organic carbon — that can lead to the
formation of regulated disinfection
byproducts. Many treatment plants have made
expensive adjustments so that they can
continue to treat Delta water, but degradation
of Delta water quality would result in
exponentially higher treatment costs.

Sources and Causes

Bromide and organic carbon come from two
distinct sources. Bromide comes from
seawater and organic carbon comes from a
vatiety of anthropogenic and natural
watershed sources. In addition to these
precursors, pathogens, nutrients, algae, and
turbidity are also concerns to drinking water.
Pathogens trigger disinfection requirements,
turbidity affects filtration processes, and
nutrients and their resultant algae blooms
disrupt treatment processes and cause taste
and odor problems.

Management of the Delta for water supply is
complicated because of the estuarine
dynamics, resulting in periodic seawater
intrusion at intakes. Both salinity and bromide
largely originate from this seawater intrusion,

Dw-1

S CALFED

—=q BAY-DELTA
PROGRAM

with salinity concentrating within the
watershed through agricultural, wetland,
industrial and residential water use. Seawater
intrusion is repulsed by freshwater flows,
provided either naturally through precipitation
or manipulated and regulated through
upstream reservoir releases. The channel
geometry and bathymetry of the Delta also
play a significant role in how seawater reaches
Delta intakes.

The remainder of the drinking water
constituents of concern - organic carbon,
nutrients, algae, and turbidity — originates in
the watershed of the Delta. Sources include
agriculture, wetlands, municipal wastewater,
urban stormwater, forest management and
fires, and natural processes — slope, soil types,
and precipitation. On average, the highest
concentrations come from the San Joaquin
River within and from within the Delta, but
spikes in concentration can originate in the
Sacramento River watershed. These sources
arrive at Delta intakes in slightly different
proportions, based on the location of the
intake, the relative amounts of inflow, and
other hydrodynamic factors.

There are hundreds of small, medium, and
large systems that treat Delta water, and many
systems wholesale treated water to other
agencies. Of the 37 systems identified by the
CALFED Water Quality Program, the
majority use conventional treatment processes
and chlorine as a disinfectant. Chlorination,
with the levels of precursors in Delta water,
results in high levels of disinfection
byproducts known as trihalomethanes.

As regulation of trihalomethanes has
increased, larger treatment plants have moved
to alternative treatment and disinfectants to
reduce levels of trihalomethanes. One
alternative disinfectant employed by a handful
of plants is ozone, which does not form



trihalomethanes but does form bromate in the
presence of bromide, another harmful
byproduct. As more plants move towards
employing ozone, bromide increases in
importance as a priority constituent of
concern.

There are other constituents that may become
a concern for drinking water quality, but have
not risen to a priority within the CALFED
program. This is mostly due to a lack of data
within the watershed or at treatment plants, a
lack of occurrence at levels of concern at
treatment plants, a lack of information on
public health data, or because the constituent
is being adequately assessed or regulated
through other programs.

Geographic Extent

Although the drinking water constituents of
concern can come from anywhere in the Delta
watersheds, the most significant increases
occur below the large tributary dams. Major
Delta intakes are located in the southwestern
Delta; other intakes are located in the western
Delta, and in the northern Delta. There are
also three planned intake relocation projects,
moving into the Central Delta and
Sacramento River. Delta water is then
conveyed to treatment plants throughout the
central and southern coastal and central valley
areas of California. This conveyance occurs
through open air aqueducts and pipelines and
can be stored in reservoirs of various sizes.
Drinking water quality is different than
ecosystem water quality because of the
transportation and processing of the water
prior to its beneficial use.

Conceptual Model

Conceptual models have been developed for
drinking water quality as a whole, and for
salinity, organic carbon, nutrients, and
pathogens in the Delta and its watershed. The
watershed conceptual models include
literature searches, data collection and
analysis, and recommendations for future
work and can be found on the Central Valley
Regional Water Quality Control Board
(CVRWQCB) website for the Central Valley
Drinking Water Policy.
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The United States Geological Survey has also
developed conceptual models for organic
carbon associated with certain land uses. The
CALFED Water Quality Program is pulling
together all information into one overall
conceptual model, from the watershed
through to treatment, within its Final Stage 1
Assessment Report, scheduled for release in
September 2007.

Corrective Actions

The CALFED Record of Decision identified
several actions for implementation during
Stage 1, including source improvement and
regulation, conveyance watershed
improvement, water quality exchanges,
drainage relocation, and treatment studies.
The funding for implementing these actions
tell significantly short.

The CALFED Water Quality Program target
for bromide is a running annual average of 50
ug/L or an equivalent level of public health
protection in treated water. It is not possible
to achieve this target solely in the Delta with
continued through Delta conveyance, current
averages at the intakes range from 89 to 424
pg/L, so actions have focused on treatment
and infrastructure changes as well.

The largest in-Delta improvement potential is
through CALFED Conveyance Program
projects — reoperation of the Delta Cross
Channel, reconfiguration of Franks Tract,
and/or construction of a new intake at Hood
for conveyance of Sacramento River water to
the interior Delta (Through-Delta Facility).
New storage projects are also being studied
for potential drinking water quality benefits.

The WQP funded the relocation of two Delta
drains to improve Contra Costa Water
District’s intake water quality, projects to
reduce salinity discharges into the San Joaquin
River, and studies of bromate suppression
technologies. There is still much to be done to
prepare for the anticipated stricter regulation
of bromide-related disinfection byproducts.

The CALFED Water Quality Program target
for organic carbon is a running annual average
of 3 mg/L or an equivalent level of public
health protection in treated water. Running



annual averages at the Delta intakes range
from 2.7 to 9.4 mg/L (highest in the North
Bay Aqueduct due to local watershed
sources), so it may be possible to achieve this
source water quality target.

Actions have focused on developing organic
carbon regulations (the Central Valley
Drinking Water Policy project) and on
controlling sources of organic carbon
discharges in the watershed. The WQP has
also funded studies of alternative treatment
processes and mulitple disinfectants; these
studies have reinforced the need to reduce
organic carbon levels in water diverted from
the Delta. Organic carbon also plays a critical
role in the Delta food web, so studies have
also been funded to determine the
characteristics of organic carbon that support
the food web and that result in disinfection
byproducts. Eatly research suggests there may
not be a conflict, but work is still needed to
conclusively prove this.

The WQP has also funded limited nutrient
projects; the CALFED Ecosystem
Restoration Project’s Dissolved Oxygen
project (see fact sheet) has made progress on
studying the nutrient and algae issues in the
lower San Joaquin River. Nutrients and algae
are the least well understood constituents;
pathogens are the most difficult to accurately
monitor.

Next Steps

The CALFED Water Quality Program is in
the process of completing a Final Stage 1
Assessment Report to assess its progress,
integrate the known science, identify Stage 2
actions and priorities, and develop
performance measures for drinking water
quality. This report will be finalized in
September 2007, and focuses solely on
drinking water. The future direction and next
steps for drinking water quality will be greatly
dependent on the direction set by the Delta
Vision Process at the end of 2007.

Replacing the current through-Delta
conveyance with a peripheral canal would
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significantly improve the source water quality
for treatment plants that rely on the Delta,
eliminate seawater entrainment and
significantly reduce bromide. Organic carbon
would also likely be reduced on average, as
Sacramento River typically has low average
concentrations, but there are some questions
on peaking events and their effects on
treatment plants. Other constituents of
concern need to be better understood so that
operations and treatment can adjust
accordingly and provide affordable and
reliable treatment far into the future.

The real issues of such a decision really come
down to timing and cost — most major
treatment plants have already adjusted to
current Delta water quality and treated water
regulations at some expense to their rate
payers. If the drivers of such a decision are
the anticipation of future degradation of water
quality due to climate change, sea level rise,
Delta island levee breaks, and/or population
increases in the Central Valley, it will be
important and prudent to develop the
modeling capacity to understand the
repercussions of such events prior to making
large financial investments in infrastructure.

For more information

This fact sheet was developed by Lisa Holm,
P.E., CALFED Water Quality Program
Manager, based on the draft Final Stage 1
Assessment Report. The CALFED Water
Quality Program is implemented by the US
Environmental Protection Agency, the
California Department of Public Health, the
California State Water Resources Control
Board, and the Central Valley Regional Water
Quality Control Board, in cooperation with
the US Geological Survey, the US Bureau of
Reclamation, and the California Department
of Water Resources. The draft Final Stage 1
Assessment Report was developed in
cooperation with and through financial
support from its implementing and
coordinating agencies, and the Bay-Delta
Public Advisory Water Quality Subcommittee.



Web Resources

CALFED Water Quality Program (website currently being revised and updated)
http://www.calwater.ca.gov/Programs/DrinkingWater/DrinkingWater.shtml

Central Valley Drinking Water Policy:
http://www.swrcb.ca.gov/rwqceb5/available documents/dw-policy/index.html

California Department of Public Health — Division of Drinking Water and Environmental Health
http://www.dhs.ca.gov/ps/ddwem/dwp/default.htm

US Environmental Protection Agency
http://www.epa.gov/safewater/index.html

California Department of Water Resources — State Water Project
http://www.water.ca.gov/nav.cfm?topic=State Water Project

California Department of Water Resources Municipal Water Quality Investigations
http:/ /www.wq.water.ca.gov/mwqi/mwqi index.cfm

California Urban Water Agencies
http://www.cuwa.org

California State Water Resources Control Board Water Quality Programs
http:/ /www.swrcb.ca.gov/quality.html
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SUMMARY OF CENTRAL VALLEY REGIONAL WATER
QUALITY CONTROL BOARD MONITORING DATA
RELATED TO

IRRIGATED AGRICULTURAL OPERATONS



SUMMARY OF CENTRAL VALLEY REGIONAL WATER QUALITY CONTROL
BOARD MONITORING DATA RELATED TO
IRRIGATED AGRICULTURAL OPERATONS!

I. Overall Central VValley Regional Water Quality Control Board

a. Algae Toxicity

I. Toxicity to Selenastrum capricornutum (algal species) is widespread in
the Central Valley. Toxicity to algae is generally associated with
herbicides and metals, such as copper.?

b. Sediment Toxicity

i. Sediment toxicity occurred in all zones of the Central Valley. Studies
conducted by the University of California in the Central Valley strongly
suggest that sediment toxicity was caused by pyrethroids, which are
replacement pesticides for organophosphates.®

c. Pesticides

i. Predominant pesticides detected above trigger limits (See each Zone
below for details) in water throughout the Central VValley monitoring sites
include chlorpyrifos, diazinon, simazine, diuron, and DDT/breakdown
products.’

ii. The toxic effects of organophosphate pesticides, such as diazinon and
chlorpyrifos, are found in all Zones.”
d. Pathogens

i. The presence of pathogen indicators, such as fecal coliform and E. coli,
are ubiquitous in water samples collected throughout the Central Valley,
and are frequently measured at levels higher than the USEPA
Recommended Criterion of 235 MPN/100 ml for E.coli.°

1. The beneficial use protected under the E. Coli Recommended
Criterion is recreational contact.’
2. “Frequently Measured” = 48% (IRLP Regions 1-3; does not
include Tulare Basin)
a. Zone One- 28% (See Below)

! References: Regional Water Quality Control Board, Central Valley Region, “Revised Draft 2007 Review of
Monitoring Data Irrigated Lands Conditional Waiver Program” (2007), available at:
http://www.waterboards.ca.gov/centralvalley/water_issues/irrigated lands/monitoring_data/staff monitoring_data_a
nalysis/2007_monitoring_data_report/2007 data_review/exec_summ.pdf (2007 Monitoring Data); and Regional
Water Quality Control Board, Central Valley Region, “Draft Program Environmental Impact Report for a Waste
Discharge Regulatory Program for Irrigated Lands within the Central Valley Region” (2010), available at:
http://www.waterboards.ca.gov/centralvalley/water issues/irrigated_lands/long_term program_development/draft p
rogram_eir_july2010/ (2010 Draft PEIR).

22007 Monitoring Data, at ES-3.
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http://www.waterboards.ca.gov/centralvalley/water_issues/irrigated_lands/long_term_program_development/draft_program_eir_july2010/
http://www.waterboards.ca.gov/centralvalley/water_issues/irrigated_lands/long_term_program_development/draft_program_eir_july2010/

b. Zone Two- 50% (See Below)
c. Zone Three- 53% (See Below)

Il. Zone One: Zone 1 is the Sacramento River watershed that drains the northern part of the

Central Valley into the Sacramento River. It supports approximately 2,152,000 acres
of irrigated agriculture using both surface and groundwater for irrigation. Zone 1
includes irrigated lands within the geographic areas represented by the Sacramento
Valley Water Quality Coalition (SVWQC) (which is subdivided into 10
subwatersheds), the Goose Lake Coalition, and the California Rice Commission.®

a. Algae Toxicity
i.  Out of the total number of sites tested, 26.7% of the monitoring sites
indicated toxicity to the water flea.’
ii. For Selenastrum capricornutum (algal species), out of the total number of
sites monitored, 41% were toxic to algae.
iii.  Toxicity for Selenastrum is generally indicative of herbicide or metal
toxicity.*
b. Sediment Toxicity
I. Sediment toxicity is high compared to the number of samples taken.
Pyrethroids are suspected, based on studies conducted by the University of
California. Out of the total number of sites monitored, 25% showed
sediment toxicity.*?
c. Pesticides
i. 20% of pesticides were measured at values greater than trigger limits.
Most of these measurements were for diazinon and chlorpyrifos. 2
d. Pathogens
i. Of the E. coli samples collected, approximately 28.2% of the tests were
greater than the water quality trigger of 235 MPN/100mL.*
e. Other
i. Table Z1-1 identifies 29 CWA 303(d) listed water bodies within Zone 1
that have sources listed as agriculture or unknown toxicity that could be
related to agricultural operations.*
ii. Water quality concerns in the Sacramento River Basin are concentrated in
the Sacramento Valley, in sub-watersheds that are heavily agricultural.
These include the Solano-Yolo, Colusa Basin, Butte-Sutter-Yuba Sub
watersheds where agricultural land uses constitute 60, 37, and 36 percent
of total acreage, respectively. Section 303(d) listings related to irrigated
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agriculture occur in all of these sub-watersheds, as well as in the American
River Sub-watershed.®

I1l. Zone Two: Zone 2 includes portions of San Joaquin, Contra Costa, Alameda and
Calaveras counties and the Sacramento-San Joaquin River Delta, covering
approximately 998,340 acres with approximately 544,667 acres that are considered
irrigated lands. The four major drainages in Zone 2 are the San Joaquin River,
Stanislaus River, Calaveras River, and Mokelumne River.'’

a. Algae Toxicity

Pimephales promelas (fathead minnow) 17% of the individual monitoring
sites in Zone 2 exhibited fathead minnow toxicity at one time or another.*®

. Toxicity to Ceriodaphnia dubia (water flea) and Selenastrum

capricornutum (algae) Twenty-three percent of the monitoring sites
indicated toxicity to both species at least one time.®

b. Sediment Toxicity

The greatest percentage (33%) of toxicity events to the number of tests in
Zone 2 occurs to the species Hyalella azteca, which serves as an indicator
of sediment toxicity. 23% exhibited sediment toxicity at one time or
another. In general, monitoring sites west of the San Joaquin River had the
greatest toxicity to Hyalella located mostly in the lower reaches of the
sub-watersheds.?

c. Pesticides

The incidence of pesticides observed above the trigger level varies from
constituent to constituent. The most common pesticides ranked in order as
observed above the water quality triggers are: chlorpyrifos, diazinon,
disulfoton, DDE, malathion, DDT, simazine, methyl parathion, dieldrin,
and diuron.*

d. Salinity

The frequency of salinity, in excess of water quality triggers measured as
electrical conductivity, predominates in the Delta drain areas and in areas
where receiving waters receive Delta water. Four of the 54 monitoring
sites where specific conductance was tested exhibited 36% of all the
occurrences above the trigger level.?

e. Pathogens

f. Other

50% of tests showed levels above the 235 MPN/100 mL. It is worth noting
that 39% of those tests were at or above 1600 MPN/100 mL.%

182010 Draft PEIR, at 4-3.

72007 Monitoring Data, at Z2-1.
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Water management systems are designed to convey water from field to
field for irrigation purposes, and complexities increase with the pumping
of Delta water for agriculture, and to provide drinking water to southern
California. The manipulated re-direction of fresh water supply, and
pumping of Delta water south can create an influx of saline water to the
northwest portion of Zone 2 that otherwise might not take place.*

IV.Zone Three: Zone 3 is essentially the San Joaquin River Drainage. It includes the
irrigated lands within the geographic areas represented by the East San Joaquin Water
Quality Coalition, the Westside San Joaquin River Watershed Coalition, and the San
Luis Water District Watershed Coalition.”®

a. Algae Toxicity

The total number of monitoring sites that were tested for algae toxicity
showed that 43% showed algae toxicity on at least one occasion.?®

b. Sediment Toxicity

The Patterson sub-watershed area was found to exhibit both an elevated
frequency and very high magnitude of sediment toxicity at multiple
locations. The frequency of Hyalella toxicity in the Patterson sub-
watershed during the testing period was 76% of all samples tested. The
use of hydrophobic pesticides, especially pyrethroids and chlorpyrifos, and
the movement of these insecticides bound to sediment into creeks, is the
likely cause of the toxicity observed at the Patterson area sampling
locations.?’

c. Pesticides

Chlorpyrifos alone accounted for half of all identified pesticide
exceedances, and measurements in 19% of samples were above the trigger
limit of 0.015 ug/L and can account for approximately one-third of all
Ceriodaphnia toxicity in Zone 3.2

. At least one measured pesticide was found to exceed a trigger limit in 23%

of the samples analyzed. This evaluation is presented in Table Z3-4,
Pesticides Exceeding Trigger Levels.”®

One of the primary water quality concerns in the San Joaquin River Basin
is the transport of pesticides by agricultural return flows to water bodies
and transport of pesticides that are applied to orchards during the dormant
growing season (November to January) that are transported to water
bodies during rainfall events.®

Within each subwatershed, data indicate that chlorpyrifos, diazinon,
permethrin, dieldrin, and DDT (and its breakdown products DDD and

2 d. at Z2-19.
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DDE) are frequently present in concentrations that exceed water quality
objectives.*!

d. Salinity

A total of 26% of the conductivity measurements in Zone 3 exceeded 700
umhos/cm. The number of exceedances is far greater on the west side of
the river, where water supplies are primarily obtained from water pumped
from the Sacramento-San Joaquin Delta through state or federal water
projects.

Soils in the southwest portion of the San Joaquin basin are high in salt
content, and drainage from the use of these lands for agriculture
contributes greatly to the discharge of dissolved salts from this portion of
the watershed into the San Joaquin River. These salts are frequently
flushed out with excess irrigation water to allow adequate growing
conditions, and these salts are drained into the major drainage channels in
the area.*®

e. Pathogens

f. Metals
i.

g. Other
i.

The overall number of E. coli samples in excess of the USEPA
Recommended Criteria of 235 MPN/100mLtrigger limit is 53%.%*

Elevated levels of naturally occurring metals that are mobilized and
suspended in agricultural return flows are common in these sub-
watersheds—such as copper, arsenic, cadmium, boron, nickel, lead, and
selenium.®

Overall Agriculture Issues- Water quality concerns in the San Joaquin
River Basin are concentrated in the sub-watersheds that are heavily
agricultural—specifically, the Delta-Mendota Canal, San Joaquin Valley
Floor, Delta- Carbona, and North Valley Floor Sub-watersheds.
Agricultural land constitutes one-third to one-half of the total land use in
each of these sub-watersheds. Correspondingly, all of these sub
watersheds include water bodies impaired by Section 303(d)-listed
pollutants that are associated with irrigated agriculture. Many of the rivers,
creeks, and agricultural drainages in these sub-watersheds contain® low
dissolved oxygen (DO) (generally associated with agricultural return
flows), fluctuating pH, and elevated levels of electrical conductivity (EC)
(indicative of high salinity).*’
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